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Advisory Committee on Scientific Personnel 
M. H. Trytten, Chairman 


HE EXTENT OF SCIENTIFIC RESEARCH 

under government administration is clearly 

to be greater in the postwar years than ever 
in history. The military departments alone will be 
faced with the need for large-scale activities if they 
are to keep pace with the unfolding of science. But 
also the other departments having scientific respon- 
sibilities will need to enhance the pace and scope of 
their activities. These facts have led government 
sientists to see the need to improve the employment 
status of Civil Service scientists by revised Civil 
Service rules and regulations affecting scientific em- 
ployees, so that government service in this field may 
achieve a career potentiality on a par with any other 
type of scientifie employment. 

To attain this end, there has been established by 
the Civil Service Commission an Advisory Committee 
on Seientifie Personnel. The recommendation for 
the establishment of the Committee was made by the 
Council of Personnel Administration, the official gov- 
ernment policy-forming organization in personnel 
matters. The members of the new Advisory Commit- 
tee were named in each ease by the Secretary of the 
Federal department represented. The chairman was 
selected from a nongovernment agency to provide rep- 
resentation of the point of view of organized science. 

The activities of the ACSP have been in two main 
Important from the first was the need to 
facilitate in-serviee training for the rather large army 
(ca. 5,000-10,000) of Federal scientific and technical 
employees at the graduate level in the Washington 
area. This problem has involved canvasses to deter- 
mine course needs and course offerings, and efforts to 
assist in solving educational problems associated with 


areas. 


this work. These and attendant problems are being 
met by an auxiliary committee, the Science Training 
Group, under the chairmanship of Dr. M. W. White, 
Dr. Philip Powers, secretary. 

The other major area of interest of the ACSP has 
been in the regulations under which the scientific 
Civil Service works. Here, too, an auxiliary commit- 
tee has been set up and has been working to develop 
conerete recommendations which, after coneurrence 
by the senior committee, are then taken up by the 
ACSP with the Civil Service Commission and others 
for discussion. The members of the auxiliary com- 
mittee on Civil Service regulations are: Dr. A. H. 
Hausrath, Navy Department; Dr. K. E. Lohman, 
U. S. Geological Survey; Dr. W. H. Larrimer, De- 
partment of Agriculture; Dr. M. J. Shear, National 
Cancer Institute; Dr. F. G. Brickwedde, National 
Bureau of Standards; Dr. R. C. Dunean, Naval Ord- 
nance Laboratory; and Lt. Col. T. H. Whitehead, 
Chemical Warfare Service. 


Perhaps from time to time some discussion of par- 
ticular recommendations may occur in the scientifie 
periodicals. In view of the increasing role of scien- 
tists in the Government, there can be no doubt that 
all scientists have a stake in the matter. Some rec- 
ommendations have already been made, and, in fact, the 
Executive Order of 16 February 1946, providing for 
return of Civil Service to a peacetime status, includes 
several provisions reflecting the thinking of the Com- 
mittee. Other recommendations are now under con- 
sideration. The article which follows is deemed of in- 
terest to scientists generally as a by-product of the 
considerations of this Committee. 


MEMBERS OF THE ADVISORY COMMITTEE ON SCIENTIFIC PERSONNEL 


M. H. Trytten, Chairman, Office of Scientific Personnel, National Re- 
search Council; Ralph D. Bennett, Capt., USNR, Naval Ordnance Labo- 
ratory; Edward U. Condon, National Bureau of Standards; R. E. Dyer, 
National Institute of Health (represented by L. F. Badger); Stanley 
B. Fracker, Agricultural Research Administration; Kenneth L. Heaton, 
Office of the Seeretary of War; Thomas B. Nolan, U. 8. Geological Sur- 


vey. 





(Ross Pollock, Civil Service Commission, liaison.) 
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Need for a Meaningful B.S. Degree 


Advisory Committee on Scientific Personnel 





Scientific groups have been much disturbed by the 
official interpretation of the Starnes-Scrugham Act of 
1944, the so-called “Veterans Preference Act.” This 
Act provides that: 


No minimum educational requirements will be pre- 
scribed in any civil-service examination except for such 
scientific, technical, or professional positions the duties 
of which the Civil Service Commission decides cannot be 
performed by a person who does not have such education, 
The Commission shall make a part of its public records 
its reasons for such decisions. 


Before the passage of this Act the Civil Service 
Commission had automatically prescribed a four-year 
college education or its equivalent as the basic eduea- 
tional requirement for examinations for probational 
appointment in the P-1 and P-2 grades in the pro- 
fessional and scientific services of the Government. 
The restrictions in this Act on the use of minimum 
educational requirements, therefore, appeared a clear- 
cut case of the reduction of standards in the Federal 
scientific Civil Service. Recently the sentiment among 
scientists against such apparent lowering of standards 
became so strong that the National Academy of Sci- 
ences and the National Research Council became 
interested in the problem, and letters signed by Dr. 
Frank B. Jewett for the Academy and Dr. Ross G. 
Harrison for the Council were written to many scien- 
tifie societies. They suggested that the scientific 
societies consider the matter and express their opinions 
in formal communications to the government officials 
dealing with the subject. As a result, a great number 
of letters have come to the National Academy of 
Sciences and the National Research Council, express- 
ing the deepest concern over this problem. 

The Advisory Committee on Scientific Personnel has 
given much time to the consideration of the Veterans 
Preference Act as it bears upon the matter of educa- 
tional requirements for Federal positions. It has 
discussed the matter with the CSC and with veterans’ 
organizations. In all these’ diseussions it has been 
recognized by everyone that it is to the best interest 
of neither the government service nor the veteran to 
place any but the most highly qualified persons in the 
scientific staff of the Federal Government. The only 
point at issue, therefore, has been the long-time effect 
. of the given clause on the quality of the scientific 
Civil Service. 

Perhaps the most important single point raised in 
the Congressional discussions preceding the passage 
of the Starnes-Scrugham Act was the reliability of 


the Bachelor of Science degree as a measure of acy 
demic accomplishment. It was pointed out frequently 
that the standard for the B.S. degree in Amerigay 
colleges and universities is a highly variable quantity} 
In some cases a stiff professional curriculum jg - 
quired, while in others, work in the major subjeet js 
extremely limited and much of that work may, jn fact 
consist of courses in the teaching of the subject ~ 
may therefore yield little in professional training of 
the type required for scientific work in the Goyer. 
ment. There is also considerable variability as {, 
nature and number of collateral courses prescribed, 
If the B.S. degree is to be demanded as a require. 
ment and strictly adhered to, it might result in such 
absurd cases, for example, as that where a neg 
graduate of a highly technical institution with a large 
percentage of required courses in the field would }p 
turned aside, while the holder of a degree from ay 
institution which required only the weakest major 
could be accepted. The point made by the veterans 
organizations and many in Congress was that a ci- 
terion such as the B.S. degree could be demanded with 
consistency only when it was, in itself, a consistent 
measure of accomplishment or when it at least could 


be depended upon as the best available guarantee of 


a minimum level of preparation. 

The ACSP believes the situation to be highly u- 
fortunate, because it seems quite clear that a first line 
of defense against dilution has been lost by the 
removal from Civil Service entrance provisions of the 
requirement of a B.S. degree. It is possible to retreat 
to a second line of defense, which would mean the 
setting up of particular credit requirements such as, 
for example, 30 credit hours in the major subject and 
strongly contributing minor subjects. The obvious 
disadvantages of such a requirement need hardly be 
emphasized. It may be pointed out, however, that 
if only the credit requirements in chemistry, for ex- 
ample, be stated (e.g. 30 eredits) and, as is required 
by law, posted in publie places throughout the land, 
this may well act as an incentive to candidates t0 
confine their training to the base minimum of such 
courses without collateral courses. And if additional 
collateral courses in neighboring fields be specified, 
it may in the long run serve to set up the CSC as 4 
curriculum influence of importance in American ¢0- 
lege practice. It would be better if curricula were 
established by departments in the interest of a sound 
training rather than in the interest of meeting some 
particular formula laid down by the CSC. 
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this problem might not be deemed so important if 
mployment by the Federal Government were a minor 
actor in the whole scientific employment pattern. 
It is already a major factor in certain fields, and its 
portance may extend to other fields as time goes 
on, Furthermore, the problem of meaningful B.S. 
degrees extends far beyond the Civil Service. The 
weakness of this degree as a criterion has frequently 
heen embarrassing throughout the war period. It was 
a big factor in the Selective Service situation. Had 
professional B.S. eurricula existed, it is possible that 
the Selective Service System would have been able 
‘0 use them as eriteria of minimum preparation for 
nse in screening out those who should be given spe- 
cial consideration as scientists, thus obviating some 
of the eases of flagrant misassignments of scientific 
personnel, In assigning Federal fellowships or Fed- 
eral monies for students in the early part of the war, 
the lack of such a recognized curriculum, or at least 
of some recognized standard of minimum preparation 
in the fields of interest, was felt. 

Discussions on the proper type of organization for 
the mobilization of scientific personnel in wartime 
have been numerous during the war and since V-J 
Day, many of these have taken place among military 
personnel. Perhaps some type of organization simi- 
lar to the Medical Corps will arise in time. If so, 
scientists will need to be commissioned from civil life 
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on the basis of accomplishment. Again, a meaningful 
B.S. degree is necessary. 

The present National Research Foundation Bill, 
sponsored by Senators Magnuson, Kilgore, et al., 
(S. 1850), calls for the establishment of fellowships 
for advanced study. The same problem of threshold 
preparation for applicants will arise, and the exis- 
tence of a meaningful B.S. degree would again be 
useful. The dominant role of American scientific 
education in the world today will mean that foreign 
students will come here more and more and that our 
students will go abroad. The American degree will 
then become to a greater and greater extent world 
currency in this field. It would be better in this con- 
nection, too, if a more uniform measure of accom- 
plishment were represented by our B.S. degree. 


These are indications that the Federal Government 
is being called on more and more frequently to deal 
with persons on the basis of their academic accom- 
plishments. The law and regulations based on the 
law require the existence of definable terms. The 
B.S. degree at the present time is frankly not a 
sharply definable term. The ACSP is not presuming 
to suggest any particular action, but does feel a re- 
sponsibility to present to the scientific population a 
situation which seems worth describing and which 
does seem to merit most thoughtful consideration. 


Canadian Researches on BAL (British Anti-Lewisite ) 
Leslie Young 


Department of Biochemistry, University of Toronto 


NE OF THE OUTSTANDING ACHIEVE- 
MENTS in the field of chemical warfare 
research in World War II was the discovery 
by Peters, Stocken, and Thompson of the antidotal 
action of 2,3-dimereapto-propanol (BAL, British anti- 
lewisite) to lewisite and other arsenical compounds. 
Two reviews of work on BAL have been published 
recently. The first of these was by Peters, Stocken, 


| and Thompson (3), and the second, which dealt par- 
ticularly with researches on BAL in the United States, 
was by Waters and Stock (11). The purpose of the 


present article is to review briefly some researches 


; 00 BAL conducted on behalf of the Directorate of 


Chemical Warfare, Department of National Defence, 
| Ottawa, 


Work on BAL was started in Canada late in 1941. 
The first investigation undertaken was a comparison 
of the antidotal activity and toxicity of BAL with 
those of a series of related compounds. In the course 
of this work the following thiols were synthesized 





(4, 12): 1,2-dimereapto-ethane, 1,2-dimereapto-pro- 
pane, 1,3-dimereapto-propane, 1,2,3-trimereapto-pro- 
pane, 1,2-dimereapto-n-butane, 1,3-dimercapto-2-pro- 
panol, 2,2’-dimereapto-diethyl ether, 3,3’-dimereapto- 
dipropyl! ether, and 2,2’-dimereapto-diisopropyl] ether. 
These compounds, together with 1- and 2-mereapto- 
propane and 2-mercapto-ethanol, were tested for 
antidotal activity to lewisite and toxicity when ap- 
plied to the skin of the rat (6, 12). None of the 
compounds tested was found to be superior to BAL 
as an antidote to lewisite. Although none of the 
monothiols tested showed antidotal activity under the 
above conditions, all the dithiols and the trithiol 
studied gave evidence of some antidotal activity. 
Only in the ease of 1,3-dimereapto-2-propanol did this 
activity approach that of BAL, however, and this com- 
pound proved to be much more toxie than BAL. 

Rats usually die within 24 hours after the applica- 
tion of lethal amounts of lewisite (2x LD,,) to the 
skin. Almost invariably, however, the lives of the 
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animals are saved if BAL is applied to the dosed 
area of skin not later than two hours after dosing 
with lewisite. Even when treatment with BAL is 
delayed for a longer period, the animals sometimes 
survive (6). Protection against the systemie effects 
of lewisite in rats also occurs when BAL is applied 
to a skin site other than that contaminated with lewis- 
ite (15), or when BAL in propylene glycol solution 
is administered by intramuscular injection (13). Pro- 
tective action is also obtained when BAL is applied 
to the skin two hours, or sometimes even longer, 
before application of lewisite to another area of skin 
(15)—a finding which can be explained by the low 
rate of percutaneous absorption of BAL in the rat 
(10, 15). 

When applied to the skin of the rat, BAL exerts 
an antidotal action to sodium arsenite (2x LD,,) 
administered by intraperitoneal injection (2). When 
rats are dosed intraperitoneally with lethal amounts 
of cadmium chloride, they sometimes survive if 
treated percutaneously with BAL. There is evidence, 
however, that under some conditions deleterious 
effects follow the administration of BAL to rats poi- 
soned with cadmium (1). 

The finding of the Oxford workers (3) that there 
is an inereased urinary excretion of arsenic following 
the administration of BAL to rats dosed with lewisite 
was confirmed and extended. Whether BAL is ap- 
plied to the skin site contaminated with lewisite, or 
to a separate site (14), or given by intramuscular 
injection (13), the arsenie content of the urine ex- 
ereted during the 24 hours after dosing with lewisite 
(0.5 x LD,,) is markedly increased when the BAL is 
given immediately, one or six hours after the lewisite. 
When the administration of the BAL is delayed for 
24 or 48 hours the effect on the urinary excretion of 
arsenic in the succeeding 24 hours is much less 
marked. The fecal exeretion of arsenic is not in- 
fluenced to a significant extent by BAL treatment. 

Although BAL exerts an antidotal action in sodium 
arsenite poisoning, its influence on arsenic excretion 
under these conditions is slight (2). On the other 
hand, whereas rats given intraperitoneal injections 
of eadmium chloride (0.5x LD,;,) show almost no 
urinary excretion of cadmium, they exerete consider- 
able amounts of cadmium in the urine when also 
treated with BAL. This tends to prevent the aceumu- 
lation of cadmium in the liver which oceurs when 
BAL is not administered (1). 

Radioactive BAL, i.e. 2,3-dimercapto-propanol with 
radioactive sulfur (S*°) incorporated in the molecule, 
was synthesized (7) and used in studies of the 
absorption and metabolism of BAL (5, 8, 9). The 
radioactive compound was obtained by allowing 2,3- 
dibromo-propanol to react in methanol with sodium 
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hydrosulfide which had been prepared from } 
sulfide containing H,S*°. 

BAL penetrates skin rather slowly. [py exper 
ments with radioactive BAL the average rate of per 
cutaneous absorption of BAL in the rat over 9 periog 
of six hours was found to be 0.38 mg./em.? skin /hov 
(8). This value is of the same order as that obtained 
in preliminary experiments on the rate of absorption 
of BAL from human skin (5). When radioaenl 
BAL dissolved in propylene glycol is injected intra. 
muscularly into rats, it passes rapidly from the sity 
of dosing, for almost no S** is present in the dose 
muscle six hours after injection (9). 
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In experiments in which radioactive BAL js qj. a wt 
ministered to rats pereutaneously (8) or intramusey, oe that 
larly (9), S*° is distributed throughout the organisy es 
and, apart from somewhat higher concentrations jy Sam est 
the intestine and its contents and in the kidney, it soreater § 
does not appear to accumulate preferentially in any ” 70 ye 
of the main organs. The most striking feature of Bs sansa 
such experiments is the rapidity with which §* j; io in 
excreted in the urine. For example, after an intra. The qu: 
muscular injection of a solution of 20 mg. of radio. #. of ¢ 
active BAL in propylene glycol, the amounts of §* a at 
present in the urine at 6, 12, and 24 hours after jn. tee 
jection corresponded to 45.5, 71.0, and 81.3 per cent, a a 
respectively, of the radioactive BAL administered paps the : 
(9). A similar rate of exeretion of S* is observed TM. est 
when radioactive BAL is administered to the rat by bonal co 
application to the skin (8). Studies of the thiol the squat 
content of the urine and other observations suggest te hes 
that little of the S*° in the urine of rats dosed with their pre 
radioactive BAL is in the form of unchanged BAL ange 7 


(5). ae 

The work described above was supported by grants Ayres 
from the Directorate of Chemical Warfare, Depart- 
ment of National Defence, Ottawa, Canada. Grateful 
acknowledgment is made to the Director of Chemical 
Warfare for permission to publish the present article, 
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Thiamine Deficiency and High Estrogen 
indings in Uterine Cancer and in 


enorrhagia ! 


J. Ernest Ayre and W. A. G. BAvuLp 


gune-cytology Laboratory, Royal Victoria Hospital 
) McGill University, Montreal 


While studying vaginal and cervical cytology smears 
\l- MM a diagnosis of uterine cancer, the observation was 
‘l- Made that over two-thirds of the 150 cases proven to 
‘ll iM. cancer showed evidence of abnormally high endog- 
in nous estrogenic activity. This observation assumed 
i. greater significance when postmenopausal cases of 60 
Y Bind 70 years of age manifested a cytology picture of 
if strogenie cornification similar to that of a young 
$B yoman in the regenerative phase of the sex cycle. 

The quantitative production, metabolism, and excre- 
ion of the estrogens is even today obscure. Blood 
assays have proven unsatisfactory, and urinary levels 
area measure of the exeretion but not of the endog- 
enous level. Our studies lead us to believe that per- 
haps the simplest and most sensitive measure of endog- 
enous estrin at our disposal today is the specifie hor- 
nonal cornifieation reaction manifested in the cells of 
the squamous epithelium of the vagina. 

In humans and in monkeys the estrogens manifest 
their presence in the vaginal mucosa by a cornification 
change in the cells, first deseribed by Allen (7), which 
is accompanied by proliferation of the vaginal and 
cervical squamous epithelium. This growth change is 
related to the deposition of glycogen in the squamous 
cell, which is mediated and controlled by the force of 
the estrogenie stimulus. The vaginal epithelium of the 
average postmenopausal female is made up largely of 
basal cells which contain no glyeogen, and eornification 
is absent. Under the influence of the estrogenic hor- 
mone the deposition of glycogen may be brought about, 
and cornifieation of the squamous cells oveurs whether 
the subject be postelimacterie or following odphorec- 
‘omy. This was demonstrated in monkeys by Robert- 
son, Maddux, and Allen (17), and in humans by 


Pope ns, Work aided by a grant from the Ortho Research 
Drendation. The authors wish to express — to 
al Rk. Fraser, N. W. Philpott, and J. S. L. Browne for 

uable advice and cooperation in the preparation of the 


cht ; to the Nutrition Laboratory of the McGill University 

vom and to Drs, W. Andreae and M. Hoffman for their 

oe and advice in regard to the thiamine levels and 
r Tunction tests, respectively. 


pane knowledgment with thanks is made to the following com- 
dure S for the supplies of vitamin B: and B complex used 
las nk (he course of this investigation : Lederle Laboratories, 
a ert York City ; Winthrop Chemical Company, Windsor, 
5 a: Ayerst, McKenna and Harrison, Montreal: E. R. 
paulo and Sons, New York City ; Charles E. Frosst and Com- 
‘ny, Montreal; and Frank W. Horner, Ltd., Montreal. 





Krumm (13). We have confirmed the latter’s obser- 
vations in our own laboratory. We have found fur- 
ther confirmation of the estrogenic activity by study- 
ing the endometrium of senile patients suffering from 
eancer of the cervix. Many of those showing cornifi- 
cation in the smears also exhibited endometrium iden- 
tical to that found in an active regenerative phase, 
while in other cases the estrogenic stimulus was suffi- 
cient to produce a picture of glandular hyperplasia. 

The findings of various investigators using labora- 
tory animals would appear to indicate that liver dam- 
age may be induced by dietary deficiency which results 
in interference with estrogen inactivation. Biskind 
and Biskind (3) demonstrated that in female rats the 
liver loses its ability to inactivate estrogen in vitamin 
B-complex deficiency. Addition of brewer’s yeast to 
the diet was found to restore the inactivating mecha- 
nism (5). The amount of estrogen inactivated by the 
liver could be controlled at will by withholding the 
vitamin B complex or by restoring it to the diet. 

Singher and his associates (18) have demonstrated 
that thiamine and riboflavin are essential in the me- 
tabolism of estradiol by liver slices. The inactivation 
of estradiol is dependent upon the concentration of 
these vitamins in the liver, and they state that it seems 
possible that these vitamins may be involved in estro- 
gen metabolism through their role as members of an 
oxidative enzyme system. 

It has been recognized that menorrhagia and metror- 
rhagia may occur early in the course of cirrhosis of 
the liver (12), and the work of Gyorgy and Goldblatt 
(9) and of others has demonstrated that cirrhosis of 
the liver is known to result from nutritional deficiency. 
Sources of the B complex have been shown to protect 
the liver against a variety of toxic agents such as 
lead, arsenic, and dimethylaniloazobenzene, which 
cause functional and morphologic damage to this 
organ. In addition to this evidence, Goldberger (8) 
has shown that menorrhagia may occur in pellagra. 

Pineus and Graubard (15), in studying estrogen 
metabolism in seven women suffering from cancer of 
the uterus, concluded that these cases metabolized the 
estrogen in an abnormal manner. Their most striking 
finding was that the total estrogen urinary output 
after estrone and progesterone administration showed 
only a slight or negligible increase. The fact that the 
estrogen could not be accounted for might be explained 
on the basis of a liver block. 

In treating women suffering from menorrhagia, 
metrorrhagia, and other disorders with large doses of 
B complex and liver extract, the Biskinds (4) report 
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correction of the functional disorders in a high per- 
centage of cases. | : 

For the past year we have studied 180 ambulatory 
gynecologic cases suffering from menorrhagia or 
amenorrhoea. While these patients were not acces- 
sible for biochemical assays, it was found possible to 
add to the clinical findings the simple estrogen deter- 
mination in the cytology smears before and after 
administration of thiamine chloride and the other con- 
stituents of the B complex and liver extract: While 
these studies have not been published or completed as 
yet, one salient feature has been noted, viz., that some 
definite relationship exists between the intake of B 
complex and the rise and fall of the estrogenic levels 
in the body as manifested by the cornification counts 
in the vaginal smear. Clinically, uniform improvement 
has been shown in eases other than those proven to 
have an inflammatory etiology, and the cytology smear 
findings have given us additional laboratory evidence 
to help explain why improvement occurred. In some 
cases we have found a dramatic drop in the cornifica- 
tion level after administration of B complex, as if 
some part of this preparation were acting specifically 
in the elimination of the estrogen. It is regrettable 
that urinary estrogenic levels were not followed at 
the same time. One might expect that if a block were 
actually present in the liver, the blood levels and the 
vaginal cornification would be high and the urine levels 
low. Coineciding with a drop in the cornification level 
subsequent to B-complex administration, the urinary 
estrogen should increase. (Further cases are being 
studied with a view to verifying this.) Also, the evi- 
dence would be more complete if liver function tests 
were available to assess damage such as might inter- 
fere with elimination of the estrogens. 

Whether or not the accumulation of uncertain 
quantities of various estrogens in the body would 
act as a carcinogen to the susceptible Mullerian tis- 
sues and the glands of the breast is open to question. 
It is known that estrogen is essentially a growth- 
promoting hormone acting most specifically on the 
endometrium, which, during each monthly cyele, 
undergoes the most rapid growth occurring physio- 
logically in the body. Its effect is also specifically 
exerted upon the squamous epithelium of the vagina. 
But this same type of epithelium covers the cervix, 
shows the same eyclie growth changes, and is the tissue 
most commonly involved in malignancy in the human 
female. 

The role of the estrogens in inducing proliferation 
of the vaginal epithelium was described in eastrate 
monkeys by Allen (2) and has since been confirmed 
in humans by Shorr and others (6). As a result of 
the injection of estrogens an enormous growth in the 
vaginal epithelium can be induced, associated with 
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an increase in the number of growing bulbs ale 
the basement membrane, the cells of which eo, 
many mitotic figures. Allen has cautioned tha 
increased incidence of malignant change fojj,,; 
administration of estrogens to CaNcer-suscepti 
strains of animals must serve as a Warning to 
potentialities in the human. While the short life-eyg 
of mice permits an early recognition of what jis 
cinogenic, the same influence acting upon humap ¢ 
sues during the same fraction of a lifetime yj 
produce a malignant growth in man. Therefore 
seems possible that errors of diet leading to persis 
or intermittent deficiency of such elements as thigy; 
might cause a persistent estrogenic growth stiy 
tion over a period of years which, acting upon a “(y 
minoris resistentiae” such as an erosion, ultimajd 
produces a malignant neoplasm. 

From our own experiences we may recall ¢ 
where we must incriminate an estrogen in the devely 
ment of cancer. The development of carcinoma ing 
breast following weekly injections of an estrog 
for menopausal therapy is in itself inconclusive g 
dence. But when such cases occur time and agi 
they assume greater significance. Dr. J. S. Ha 
(10) has reported two cases in whom the adminis 
tion of stilbestrol over a period of many months) 
followed by the finding of malignant growths in{ 
uterus. 

It has been found that the implantation of ovar 
tissues into mice produced cancer of the breast 
cancer-susceptible animals, and it was thought f 
this that some secretion of the ovary played a rok 
the production of cancer. It has long been recogu: 
that certain coal tar products produce cancer 
greater certainty than any other known chemical 
physical irritant. The chemical structure of 
responsible substance has been found to be sill 
to that of some of the active substances in the 
hormones. 

Rhoads (16) has presented evidence to show 1 
in rats the administration of one of these two-benz 
ring substances, “butter yellow,” will result i 
development of cancer when their diet consisted 
polished rice and carrots. If liver or yeast was al 
to the basal diet, no cancer occurred. Here, cle 
was an experiment in which a dietary constituent, 
in its content of the vitamins of the B complex, 
protective against induced cancer. | 

A recent survey of evidence of estrogenic act 
in 62 granulosa cell tumors has been made by Hi 
son, Dockerty, and Mussey (11). They stated 
“evidence of hyperestrinism is afforded in our * 
by symptoms of precocious puberty, amenort) 
and post menopausal bleeding.” They reported 
liferative endometrium in 67 per cent of their « 
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bs alg 38 postmenopausal patients who had granulosa 
 COnt, tynor they reported 21 per cent as showing an 
that jependent endometrial carcinoma, and in one-third 
OLlowigilMMM ihese cases carcinoma of the breast with axillary 
Sceptifiastasis also developed. They concluded that “this 
g to omenon of co-existent ovarian, endometrial and 
Life-eyq nmary carcinoma in the human being bears a 


it 1S ql od similarity to the results of experiments on 
man tif/oratory animals in which estrogen stimulation ap- 
1¢ Migs to be a factor in carcinogenesis.” 

‘eLore, During the course of making routine cytological 
e'Sistel ies on some of our gynecologic bleeders, three cases 
thianig™. encountered in whom similar cytology findings 
stim pupted us to investigate the nutritional biochemical 


2 “loans of these patients. 

|timatirhe three cases were 14, 29, and 64 years of age, 
vectively. The first was suffering from pubertal 

all ca ding which followed a total dental extraction. 

devel. other two showed evidence of malignancy in cytol- 


ia 1 WM smears, as deseribed so expertly by Papanicolaou 
) Traut (14). All were bieeding excessively, and 


showed abnormally high estrogen levels in the 
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logy smears as well as thiamine deficiency when 
ir urinary excretion levels were analyzed by Dr. 
reae, of the Nutrition Department of the McGill 
bversity Clinie. 

1 the present investigation the vitamin status was 
mated by a vitamin-toleranee technique. Follow- 


1s inf 


- OVA a vitamin-free supper the urine from 12:00 mid- 
reas! Miwhit to 8:00 A.M. was collected in a bottle contain- 
cht iM acetic acid. In the morning, after a vitamin-free 
at rol ikfast, an intramuscular injection of 1 mg. thia- 
Cogui@me and 1 mg. riboflavin was given and the urine 
cer | 


ected for the subsequent four-hour period. Both 
‘geimens were analyzed—by the thiochrome method 
of Wang and Harris (1943) (£9) for thiamine, and 


mical 


| SUMME the Ferrebee (7) method (1940) for riboflavin. 

the Mfients with below-normal exeretion values were 
sed as deficient in thiamine and/or riboflavin. 

OW Gthe other vitamin B factors measured were normal 


beni mount. Liver function tests were taken on all 


J in aes with uneertain results. The first ease showed 
usted rolonged prothrombin time, and the second an 
aS A@Mormal cephalin floceulation test (plus 2 in 24 and 
de Hours), while the third showed a bromsulfalein 
ent, Mention of 10 per cent. Dr. M. Hoffman, who has 
lex, Hiiied liver funetion tests intensively, states that no 

‘BB 'c test has as yet been elaborated to assess liver 
actiiiage, and it is possible to have liver damage suffi- 
y Ht to interfere with estrogen elimination without 


ted Si damage being detectable by the tests at present 
bur disposal. 

he endometrial patterns in these cases verified the 
ted f= °s‘rogen levels shown by cytology counts. In the 
ir CR two cases varying degrees of active hyperplasia 


ay 


ur sé 
orrhi 





SCIENCE 


443 


were found. An endometrial biopsy was not obtained 
in the third case. 

The most striking feature, however, was the evi- 
dence of growth manifestations in the 29-year-old 
case, who exhibited most unusual evidence of prolifer- 
ation in the squamous tissues of the cervix. Cytology 
smears taken from the cervix and vagina showed many 
cornified cells, but in addition there were many imma- 
ture and anaplastic squamous eells with huge nuclei 
showing numerous chromatin bundles. Atypical cells 
were found showing all grades of variability from the 
normal basal cell to the most bizarre malignant type 
of cell with the nuclear heteroplasia characteristic of 
cancer. These findings appear the more remarkable in 
that no cancer was visible elinically—only a suspicious- 
appearing erosion encircling the external cervical os. 
Following surgery, the lesion from which these cells 
had become desquamated was located. Pathological 
study left an element of question, however, when one 
pathologist diagnosed a squamous intraepithelial car- 
cinoma, while another diagnosed it as “precancerous 
secondary hyperplasia” of the cervix. 

The tissue study in the ease of the 14-year-old case 
of pubertal bleeding proved interesting also. Grossly, 
the tissue was thick, abundant, and polypoidal, while 
microscopically, various areas presented an appear- 
ance of overstimulated proliferative glands with 
mitosis and adenomatous formation such as would 
make the pathologist think twice before eliminating a 
diagnosis of precancerous change if found in a 40- 
year-old. Yet such a diagnosis would seem fantastic 
in a child of 14 years! 

The third case exhibited a typical squamous ecarci- 
noma of the cervix, an early small lesion, but a rapidly 
growing undifferentiated neoplasm. 

One might readily expect that a cancerous victim 
in the throes of cachexia might show justification for 
deficiency, but investigation into the dietary intake 
reveals that in the two cases of neoplasm, the lesions 
were early and asymptomatic except for the bleed- 
ing. The 29-year-old case was suffering from chronic 
constipation, abdominal cramps, and nausea brought 
on by solid food, which restricted her to a liquid or 
soft diet. In addition, she was a moderately heavy 
drinker. 

The other case revealed excellent nutrition exter- 
nally, but she admitted that she dieted constantly to 
keep her weight down, and analysis of her diet re- 
vealed an inadequate thiamine intake. 


NUTRITIONAL STUDIES 


It perhaps seems remarkable in these days ot 
scientific enlightenment and dietary refinement that 
deficiency would oceur irrespective of the economic 
status of the patient. It has long been a general 
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feeling among gynecologists that dietetics were not 
directly concerned with the production of pelvic 
pathology, and that the need for vitamins in par- 
ticular was generally overstressed. It would seem 
logical that the average person with a normal appe- 
tite for the various staple foods should not develop 
a deficiency due to an inadequate intake. A study 
of thiamine physiology and metabolism reveals evi- 
dence to indicate that this substance would appear 
to be particularly vulnerable to intermittent or 
chronic depletion without gross deficiency in the diet 
as a whole. This tendency would appear to depend 
upon the fact that little thiamine is stored in the 
organism and the amount is sufficient only to main- 
tain proper life for a few days. A daily intake of 
thiamine is necessary, and the organism absorbs 
only enough for the immediate needs, the excess being 
destroyed or excreted. More is required when alco- 
hol is imbibed or when a high earbohydrate diet is 
taken. Fats, on the other hand, spare thiamine. 
This may account for the finding of deficient levels 
in well-nourished but obese patients who are con- 
stantly dieting. We have found that a vicious eycle 
may occur, as anorexia and constipation frequently 
develop in the presence of a deficiency. Therefore, 
the greater the anorexia the more pronounced the 
deficiency. 

With so much discussion of vitamin therapy 
nowadays, one might be led to believe that they are 
a “cure-all.” The truth, however, is that vitamins 
are only nutritional elements, and to say that a vita- 
min would cure a deficiency or a disease resulting 
from a deficiency is simply to say that a well- 
balanced diet, properly absorbed and utilized, would 
have prevented the disorder. 

After observing the consistency of finding “B” 
deficiency in so many gynecologic eases, one naturally 
wonders if half the population may be deficient. If 
so, the reported findings would lose much of their 
significance. But this is not the ease. Dr. Andreae 
reports that of the cases in the Royal Victoria Hos- 
pital tested because of a suspected deficiency, only 
one in eight has been proven to be deficient. Further, 
our own controls of nongyneeologic cases reflect the 
same normaley. 

Speculation arising from an analysis of the find- 
ings in the eases herein presented suggests the in- 
ference that the thiamine deficiency was causally 
related to the pathological conditions found. A 
possible mechanism to explain functional bleeding 
and the development of a malignant growth in the 
estrogen-susceptible pelvic tissues presents itself. Is 
it possible that the dietary deficiency, acute in the 
case of pubertal bleeding, and chronic in the two cases 
of cancer, produced some barely demonstrable liver 
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damage which was sufficient to inhibit this orgay fro 
conjugating the estrogens necessary to permit the 
inactivation? Is it possible that the accumulation , 
the estrogenic substances produced the overgroys 
of the endometrium, resulting in endometria] hype 
plasia with its characteristic bleeding? Anq ;, 
possible that as a result of such liver damage ¢ 
estrogen accumulating in the system; unable to escan 
continually exerting its growth stimulation upon 4, 
pelvic tissues over a period of years, leads to an a¢ty, 
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he deficie 

The finding of abnormal estrogenic activity couplellme fact t 
with thiamine deficiency in cases of menorrhagia ayjlilmofciency 





uterine cancer suggests a possible etiological corresfil—mo; these 
tion between the dietary deficiency, the abnormal estrllleke of t 
gen level, and the pathological lesion, mains t 
The specific element deficient in these eases y; 
thiamine, while the other B factors were normal, 
Preliminary report of the evidence is made in thi When 
small series while more extensive studies on a largalhe what | 
series of cases are being pursued. he excell 
Cornification in cytology smears was used to stuijilliye nutr' 
estrogenic activity, since the present study wasilactor le 
prompted by cytological findings; the method i Wheth 
simple, practical, and reasonably accurate. Th@Metual p 
urinary estimation measures only the amount exfipetaboli 











ereted, and if liver impairment actually is present 
the quantity excreted would not give a true index of 
the amount retained in the body. 
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Further studies are being undertaken in whiciMogical | 
estrogenic, urinary, and cornification levels are beingiMeancer- 
compared before and after thiamine administration develop: 
in cases proven to be deficient. cervical 


a Xp “e . Bp person 
Supplement. Since the original submission of this P 


paper, further cases have been investigated. Of % eres 
eases suffering from proven uterine cancer, 90 pe ae 6 
cent of these were found to have a low thiamine e The 
cretion coupled with an abnormally high endogenow eee 
estrogen level. The average thiamine exeretion levd den wor 
was found to be less than half the average level ‘ket 
found in a control group which showed normal estt0- ea 
gen levels. No s 

Of the 20 cancer cases studied, 20 per cent showel eae 
also a deficient excretion of riboflavin. ie 

A similar group of menorrhagie patients was studied BS : ! 
and showed the same co-relation of thiamine deficieny ai 
and an abnormally high estrogenic level. tion ‘ 

In an attempt to explain why some eases develop | 
menorrhagia and others cancer, the time element 
enter the picture. Since most people develop 4 fixed 2 A 
habit of diet, a dietary error over a period of time : ‘ 


would tend to produce a chronic deficiency. If this 
acts on the human liver in the same way as in animals, 


















would seem logical that even small amounts of 
trip, not being inactivated by the liver would ac- 
wulate in the body and at the same time act as a 
mie growth stimulant to the estrin-susceptible 
ues, Viz. the pelvie organs and possibly also the 
nds of the breast. 

The fact that dietary errors tend to be chronie is 
bown in certain of our cancer cases, where even after 
pre, or a remission of months or years, they return 
the same habits of diet and continue to show thia- 
‘ne deficiency. While we must also consider the 
sibility of an internal metabolic defect leading to 
e deficiency, this would tend to be countered by 
1 fact that with correction of dietary intake the 
ficiency was corrected in our cases. Whether or 
ot these cases require an increased quantitative in- 
ske of these essentials to maintain a normal level 
mains to be investigated. 
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CoNCLUSIONS 
1 thi When we couple the findings with the background 
large what has been proven in animals, there ‘appears to 
be excellent circumstantial evidence to suggest that 
‘tude nutritional deficiency may have been a primary 
actor leading to the malignancy. 

Whether this low thiamine excretion is due to an 
yctual primary dietary deficiency or to some internal 
metabolic change is a subject for further investigation. 
Jn either case, if this hypothetical mechanism proves 
o be correct, it means that we are presented with the 
means not only of diagnosing uterine cancer by cyto- 
logical findings but of actually detecting a potential 
ancer-producing mechanism even before the cancer 
develops! Two simple tests would be used: (1) a 
cervical cytology test, which would tell (a) if the 
person had uterine cancer, and (b) if not, whether 
the endogenous estrogen level was abnormally high, 
in which case the second test should be done; and (2) 
a test of the urinary thiamine level. 

The finding of a combination of low thiamine and 
abnormally high estrogen could be recognized as a 
fm ‘angerous precancerous linkage. Recognition of this 


ould permit correction and possible prevention of 
the cancer. 



















No single track of investigation yields a conclusive 
answer to the eancer enigma, but when we piece to- 

mm scther the evidence of animal experimentation, cyto- 
pathological, hormonal, and nutritional findings, there 
seems to be evidence that progress in the right diree- 
hon is being made. 


References 
1. ALLEN, E. Amer. J. Anat., 1924, 34, 133. 
ri ALLEN, E. J. Amer. med. Ass., 1935, 104, 1496. 


BIskInD, M. §., and BISKIND, G. R. 
; 1942, 31, 109. 

-ISKIND, M. §S., BiskInp, G. R., and BISKIND, L. H. 
Surg. Gynec. Obstet., 1944, 78, 49. 


Endocrinology, 


Loam 





SCIENCE 


445 


BISKIND, M. S., and SHELESNYAK, M.C. Endocrinology, 
1942, 30, 819. 


6. DEALLENDE, INES, L. C., SHORR, EPHRAIM, and HartT- 
MAN, CARL G. In Contributions to embryology. Car- 
negie Inst. Publ. 557, 1948, 32, 1—26. 

7. FEeRREBEE, J. W. J. clin. Invest., 1940, 19, 251. 

8. GOLDBERGER, J. Tice’s Practice of medicine. (Rev. by 
W. H. Sebrell.) Vol. 9, 1932, p. 205. 

9. or, ® sk and GOLDBLATT, H. J. exp. Med., 1942, 

» 305. 


10. Henry, J. S. Canad. med. Ass. J., 1945, 53, 31. 

11. Hopeson, J. E., Dockerty, M. B., and Mussgy, R. D. 
Surg. Gynec. Obsiet., 1945, 81, 631-642. 

12. KELLY, A. O. J. Osler’s mod. Met., 1908, 5, 775. 

13. KrumM, J. F. Amer. J. Obstet. Gunec., 1936, 31, 1035. 

14. PAPANICOLAOU, G. N., and Traut, H. F. Amer. Jd. 
Obstet. Gynec., 1941, 42, 193. 

15. Pincus, G., and GRAUBARD, M. Endocrinology, 1940, 

16. Ruoaps, C. P. Bull. N. Y. Acad. Med., 1942, 18, 53. 

17. ROBERTSON, D. C., Mappux, W. P., and ALLEN, E. E£n- 
docrinology, 1930, 13, 77. 

18. SincHER, H. O., KENSLER, C. J., TayLor, H. C., JR, 

J. biol. Chem., 


RHoapDs, C. P., and UNNA, KLAUS. 
1944, 154, 79. 
19. ware Y. L.. and Harris, L. J. Brit. med. J., 1943, 


The Antibacterial Activity of 
Protamine Zinc Insulin! 


Carot Houck BoLLENBACK and SipNEY W. Fox 


Chemistry Section, Iowa Agricultural Experiment 
Station, Ames 


As part of a program of chemical and biological 
study of proteinaceous antibacterials (3), it seemed 
desirable to test the effect of protamine insulin com- 
binations of the kind used routinely in the control 
of diabetes (1). The antibacterial property of the 
protamines, clupein (5), and salmine (7), had pre- 
viously been reported. Protamine sulfate prepared 
from shad of the Sacramento River by one of us 
(S.W.F.) has also been found to possess comparable 
activity (2). The experiments recorded below indicate 
that protamine is able to act as an antibacterial, even 
though combined in a relatively insoluble form with in- 
sulin. 

The tests were conducted on cultures of Lactobacil- 
lus arabinosus, Staphylococcus aureus, and Escherichia 
coli. Both the supernatant liquid of centrifuged 
protamine zine insulin preparations and the whole 
suspension, with appropriate controls, were tested. 
All tests were run in solutions buffered by phosphate. 
The contents of the tubes were initially at pH 7.1-7.4. 
Lactobacillus arabinosus was cultured at 30° in the 
special Bacto-Peptone medium of McMahan and 
Snell (6) and in the synthetic medium of Kuiken, 
et al, (4). The other two organisms were cultured at 
37° in the usual beef extract broth. The observations 
recorded in Table 1 were made at 24 hours from tube 
cultures. All results were confirmed by plate cultures 
read at 48 hours. These plate cultures were made from 
well-shaken suspensions after an initial growth in 

1 Journal Paper No. J—1288 of the Iowa Agricultural Ex- 


periment Station, Project 897, in cooperation with the Veter- 
inary Research Institute. 
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tubes for 24 hours. In order to test the possibility 
that the cells are prevented from proliferating because 
of engulfment within the solid, shake cultures were 











TABLE 1 
LOWEST DILUTIONS OF PROTAMINE AND INSULIN PREPARA- 
TIONS PERMITTING GROWTH IN SEVERAL 
SPECIES OF BACTERIA 
© 1 3) [=| 
&§ 823 
N S Now =| 
@® @ ® = a 
Microorganism Bh Sag Ps in 
Eq Bar q a 
ie ae ee 
es 285 g e 
= a a — 
18s was N N 
L. arabinosus on Bacto- 1 N.I.* 1 N.I. 
Peptone medium 20,000 85,000 
L. arabinosus on syn- 1 N.I 1 N.I. 
thetic medium 40,000 200.000 
Staph. aureus Heatley 1 N.I 1 ee 
20,000 50,000 
E. coli ed N.I 1 N.I. 
10,000 25,000 





* N.I. signifies no inhibition by the undiluted solution. 
The undiluted solution of zinc insulin contained 1.8 mg. of 
zine insulin powder (Lilly) per ce. Dilution figures in the 
table refer to the fraction: weight of substance tested/ 
weight of solution tested. 


run on Lactobacillus arabinosus with a suspension of 
protamine zine insulin at a concentration that was 
close to the threshold value in tubes. Results com- 
parable to those for cultures in tubes were obtained. 

Effective concentrations were determined by testing 
successive twofold dilutions of the original solution 
or suspension. All solutions were sterilized by Seitz 
filtration, and all mixtures were aseptically prepared 
from such solutions. The protamine zine insulin 
preparation was obtained from commercial ampoules. 


Scanning Science— 


Almost the only power clearly and expressly vested 
in Congress by the Constitution which has remained 
practically unexercised to the present day is that of 
fixing the standard of weights and measures. For 
more than a generation we lived with no legal stand- 
ard by which could be determined even the amount of 
metal which went into the coin that came from our 
mints. Gallatin procured from France a platinum 
kilogram and meter in 1821 and from England a troy 
pound in 1827, and in 1828 the latter was recognized 
as the standard for mint purposes. In 1830 the Senate 
directed the Secretary of the Treasury to have a com- 
parison made of the standards of weight and measure 
used at the principal custom houses of the United 
States and report the same to the Senate. This was 
done, and large diserepancies and errors were found 
to exist. Varying seales and varying measures inevi- 
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The zine insulin powder and salmine sulfat 
the gifts of Mr. George Walden, of E]j |; 
Company, to whom our thanks are expresseq 

The phenol used as a preservative in Protaming 
zine insulin preparations contributes but slightly to i 
antibacterial activity. The data in Table 1 indie 
appreciable antibacterial activity for the Supernatan} 
liquid of centrifuged preparations. Substantially 
the same antibacterial activity was recorded fo 
protamine zine insulin suspensions prepared in this 
laboratory without the inclusion of any added pre. 
servative. The observed antibacterial effects are there. 
fore not attributable to the phenol found in come, 
cial preparations. 

The activity of protamine zine insulin appears 
be approximately equivalent to the activity of th 
contained protamine (3.5 parts of protamine zin. 
insulin contain 1.25 parts of protamine). It seen 
reasonable to conclude, therefore, that the salming 
zine insulin dissociates to liberate salmine. This pp. 
havior is comparable to the gradual release of insuliy 
for its regulated action when administered in insoluble 
complex form with protamine. ) 

These observations indicate that there may be , 
previously unrecognized medical utility in the inelv- 
sion of protamine in insulin preparations. 
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tably produced varying rates of duty. The Treasury 
Department, therefore, in the exercise of its executive 
power and as a necessary incident and means to the 
execution of the law and the observance of the Con- 
stitution, adopted for the use of that Department the 
Troughton scale, then in the possession and use of the 
Coast Survey, as the unit of length, and the troy 
pound of the mint as the unit of weight. From the 
latter the avoirdupois pound was to be derived, assutl- 
ing that they were 7,000 grains in the pound avoi- 
dupois to 5,760 in the pound troy. By the Aet of 
March 3, 1881, similar sets of standards were directed 
to be supplied to the various agricultural colleges 
which had received land grants from the United States 
at a cost not exceeding $200 for each set. This law 
was complied with as best it could be under the lim 
tation of cost prescribed. 


—27 March 18% 
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U.S. News and Notes 

















laming 
Y to itg 
Capt. R. D. Conrad, USN, director of the Planning 


Ate in 
1, Office of Research and Inventions, has been 





Latanfimmpivisiol 

itiallyflle warded the Legion of Merit. The award was made 
1 fopMto Capt. Conrad for exceptionally meritorious services 
1 {histo the country in guiding research during the war 
prefifyears as planning head for the Office of the Coordina- 
herelmtor of Research and Development. Rear Adm. H. G. 
iner.Bowen, chief of Research and Inventions, made the 

award on behalf of Secretary Forrestal. 

‘ ' Dr. Merle A. Tuve, since 1938 chief physicist of 
i. the Department of Terrestrial Magnetism of the Car- 
eal negie Institution of Washington, has been appointed 
nine ue rector of the Department of Terrestrial Magnetism, 
™ sueceed Dr. John A. Fleming. Announcement of 
alin the appointment was made on 26 March by Dr. 


Vannevar Bush, president of the Carnegie Institution. 
Dr. Fleming, a member of the Carnegie Institution’s 
scientifie staff since 1904 and director of the Depart- 
nent of Terrestrial Magnetism since 1935, will retire. 


ible 


— 


Dr. J. Allen Scott, of the University of Texas 
Medical School, who spent last summer in Brazil on 
a government health mission, recently addressed the 
Kansas State College Chapter of Sigma Xi on “Health 
Problems in the Amazon Valley.” 


Dr. D. H. Wenrich, of the University of Pennsyl- 

. mm vania, will serve as acting editor of the Journal of 

Morphology, published by the Wistar Institute, until 

a new editor is appointed by the American Society of 

Zoologists. The vacancy was caused by the death, 

on 17 January 1946, of Dr. C. E. MeClung, who 
served as managing editor for 25 years. 


Lt. Col. Charles H. Greenall, director of research at 
Frankford Arsenal, has been named executive director 
of the Franklin Institute Laboratories, Philadelphia. 
Dr. Henry Butler Allen is secretary and director of 
the Institute, 

Senior consultants to Dr, Allen will be Dr. Rupen 

| Eksergain, of Media, chief consulting engineer for the 
Edward G. Budd Manufacturing Company, and Dr. 
W. F. G. Swann, of Swarthmore, director of the Bartol 
Research Foundation of the Franklin Institute on the 
campus of Swarthmore College. 

Three other members of the administrative personnel 
named for the laboratories are Dr. Nicol H. Smith, 
director of the Division of Chemical Engineering and 
Physies, and Ralph H. McClarren, Division of Eleec- 
tronies and Instruments, both of whom are associate 


¢ 





directors of the Institute museum; and George S. 
Heoll, Division of Mechanical Engineering. 


Dr. J. Wyatt Durham has been made associate pro- 
fessor of invertebrate paleontology at California In- 
stitute of Technology. He will join the staff in 
Angust 1946. 


Dr, Lee A. DuBridge, director of the NDRC Radi- 
ation Laboratory, Cambridge, returned to the Univer- 
sity of Rochester on 15 February to resume his head- 
ship of the Department of Physies. At Cambridge 
Dr. DuBridge supervised the work of 3,900 people on 
a budget of some $4,000,000 a month. 


Dr. Richard H. Jahns has been made assistant pro- 
fessor of geology at the California Institute of Tech- 
nology. 


Dr. Harold C. Urey, returned to his Alma Mater, 
Montana State University, as the principal speaker 
at a Charter Day celebration of the completion of 
50 years existence of that institution. Dr. Urey spoke 
also at the Missoula County High School, at the an- 
nual meeting of the Missoula Chamber of Commeree, 
and before the University Sigma Xi Club. 


Dr. Jackson W. Foster has resigned as head of the 
Microbiological Research and Development Depart- 
ment at Merck and Company, Inc., to aecept an ap- 
pointment as associate professor of bacteriology at 
the University of Texas, Austin. 


Dr. Paul B. Sears, professor of botany and head of 
the Department of Botany at Oberlin College, has re- 
cently been appointed a member of the State Com- 
mission on Conservation and Natural Resources for 
the State of Ohio by Governor Frank J. Lausche. 


Dr. Laurence H. Snyder, of the Ohio State Univer- 
sity, addressed the New York Academy of Science on 
11 February on the topic: “Recent Advances in Hu- 
man Heredity.” 


Dr. Julius Ashkin, who was at Los Alamos for three 
years, has been appointed assistant professor of 
physies at the University of Rochester. 


Cecil W. Mann has been promoted to a full pro- 
fessorship in psychology at the Tulane University of 
Louisiana. 


G. W. Bergren, instructor in mechanical engineer- 
ing at Purdue University, has returned to the Uni- 
versity after four and a half years of service with the 
Navy. 
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Announcements 


Dr. Arthur H. Compton, chancellor of Washington 
University, spoke at the luncheon at which the medals 
and serolls were presented to 13 science writers as 
part of the George Westinghouse Science Writing 
Awards on Wednesday, 27 March, at St. Louis. 

Dr. Compton pointed out that the rapid changes 
going on in the world are largely a result of scientific 
insight and technology based on scientific achievement. 
He paid tribute to the profession of science writing be- 
cause it helps to keep people aware that it is science 
that is causing the day to day changes in the world. 
He observed that science writing for the general public 
is a steadying influence in a changing world because it 
helps people to anticipate changes in their lives before 
these changes are really upon them. This helps to 
make people feel at home in what would otherwise be 
a strange world. Dr. Compton also pointed out that 
science writers “. . . would do well to call more atten- 
tion to the fact that a society which is based upon 
science is a society of specialists, and that specialists 
form a strong society only when cooperation is ef- 
fective. This means that the growth of science implies 
a need for greater attention to understanding, toler- 
ance, and coordination of effort between the various 
components that make up our society. We have found 
that science does not advance without dividing into 
specialties ; society needs these specialties. Here, then, 
in a new sense is a need for cooperation if our society 
is to function. Prejudices and intolerances, whether 
between professions, or races, or economie groups, be- 
come a supreme social hazard. The desire to work 
together for the common good becomes the supreme 
virtue in a society of scientific specialists.” 

Ralph Coghlan, editor of the editorial page, St. 
Louis Post-Dispatch, also spoke in a humorous and 
intimate fashion, pointing out that although the press 
has so often mutilated scientific theory, misrepresented 
it, and often unduly raised the hopes of people by 
prematurely announcing cures of deadly diseases, sci- 
entists themselves are responsible for this state of 
affairs, having lived too long in ivory towers and 
enjoyed to the full their intellectual snobbery. 

Dr. Anton Carlson presented the medals, saying 
that, however good science writing is now, much re- 
mains to be done, as witnessed by scientifically stupid, 
ignorant actions on the part of the public. 


A Microbiological Section of the Botanical Society 
of America, Inc., was established at the St. Louis 
meeting of the Society. The Microbiological Section 
will be comprehensive in scope and organization and 
includes mycologists, plant physiologists and biochem- 
ists interested in microorganisms, pathologists, algolo- 
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gists, protozoologists, bacteriologists, medica) a 
ecologists, and students of antibiotics. It yj * 
cordingly, provide the organization and outlet fr 
publication for research workers on MACroorganisn, 
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Following organization of the Microbiologicg) GS, 
tion at St. Louis, a program on microbiology was on 
sented on the afternoon of 28 March. Dry. Paul B 
Burkholder, of Yale University, and Dr. Kenneth 3 
Raper, of the Northern Regional Research Laboratory 
Peoria, Illinois, were elected chairman and Secretary 
respectively, of the Microbiological Section. The nop 
Section was organized in view of the growing jn. 
portance of microorganisms in the production of anti. 





























biotics and in general botanical, bacteriological, aj By the 
industrial research. bad or’ 
Mite é peaker 1 

The Editorial Board of the American Journal of ndness 





Botany announces the election of Prof. Bernard § 
Meyer as editor-in-chief to succeed Dr. Ralph 2 


ests ha’ 


aphic 1 
Cleland. Dr. Meyer assumed his duties on 22 Marc, a 
All manuscripts and correspondence relating to ¢}. a 
torial matters should be addressed to Prof. Bernayj To pr 


S. Meyer, Botany Department, Ohio State University, 
Columbus 10, Ohio. 
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The Central Institute for the Deaf in St. Louis a) 
the Harvard University Psycho-Acoustie and Electr. 
Acoustic Laboratories, operating under OSKD, have 
devised new methods of testing the degree of deafnes 
of returning veterans with impaired hearing. All of 
the currently approved commercial hearing aids, 14 in 
number, were tested. 

With the assistance of conscientious objectors ani 
of volunteers who are themselves hard of hearing, 
tests were conducted over a period of two years to 
find out more about how the partially deafened ear 
really works and to measure the loudest sound whic 
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both the normal and deafened subject can tolerale MH Sic 
with comfort. Bre 0 

Differences in the performance among hearing ails FPGrade 
proved to be much less than had been anticipated, bu! HPpyrac 
since hearing aids are devices to which persons be HP¥ork 
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come accustomed, individual preferences do have to bk Hes 
reckoned with. at is 


The scientific program, known as the Hearing- Aid ent’ 
Project, was established with the assistance of Col epa 
M. R. Mobley, later awarded the Legion of Merit, 1 7 x 

os YOYK 





close liaison with military hospitals where soldiers aud 


f - a - . 1 Metolle 
sailors with impaired hearing were diagnosed aii B’™ 


fitted with hearing aids. & 
The Central Institute for the Deaf planned and re 
assembled equipment for military hospitals, suitable ‘ 
“no 


for testing impairment of hearing and selection of 
the hearing aid best suited to each patient. 
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Uy Apparatus for the tests were installed at the Deshon 
Ul a meral Hospital, Butler, Pennsylvania; the Borden 
et ty eral Hospital, Chickasha, Oklahoma; the Hoff 
” oneral Hospital, Santa Barbara, California; and the 
8. Naval Hospital, Philadelphia, Pennsylvania. 
New methods of testing developed at Harvard's 
sycho-Acoustie Laboratory under direction of Hallo- 
sll Davis, associate professor of physiology, who now 
ns become the new research director of the Central 
stitute for the Deaf, are based on the ability to hear 
 ueyfilm J understand speech. They supplement the fa- 
& inf iar test of hearing by the audiometer, which em- 
at loys relatively pure tones. 
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and By these new methods, carefully chosen lists of 
beds or sentences are delivered by earphones or loud- 
moaker in an acoustically treated, sound-proof room. 
al of udness is measured and regulated electrically. 
’ ests have been standardized by the use of phono- 


aphie recordings or by training technicians to speak 
are standard manner into a microphone. A standard 
Cl Mise can be added electrically if desired. 


nad} To provide basic information for the design of 
na earing aids, the Central Institute for the Deaf deter- 
nined the limits of tolerance for normal and for hard- 
f-hearing ears. 
be It has been suggested in recent years that a hearing 
* id should fit, te. compensate in detail for each pa- 
"a ient’s individual hearing loss, much as a pair of eye- 
a lasses Js prepared by individual preseription. In 
- these experiments, however, for all types of hearing 
. ss, better results were obtained with an instrument 
| hich provided high fidelity amplification over an 
_ dequate range of frequencies rather than selective 
"i mplification. The ideal hearing aid should deliver 
3 peech at the maximum necessary loudness with a 
7 punimum of distortion. 
ate ; Six graduate teaching and research assistantships 


mre offered by the Department of Zoology of the 
ids HPGraduate School and the College of Liberal Arts of 
lit HF Pyracuse University. The duties consist of half-time 
Mork largely in undergraduate teaching, and in some 
e oe Bases in assisting in experimental research projects. 
Mt is expected that the remaining portion of the stu- 
id Jwent’s time will be spent in graduate study in the 
i MH Pepartment of Zoology and allied departments lead- 
in ns t 0 the M.A. degree (two years) or Ph.D. Thesis 
d BP Work leading to advanced degrees may be taken in the 
d PBPollowing fields: invertebrate zoology, vertebrate zool- 
zy, general physiology, vertebrate physiology, endo- 

i j mrinology, cytology, protobiology, and parasitology. 
’ e These appointments, open to graduates with high 
¢ Pécholas stie records from any accredited university or 
é Polleg s¢, are made for two terms during the year 1946— 
7‘. The assistantships earry a stipend of $1,000 each 
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for the year except in the case of veterans qualifying 
under the G. I. Bill of Rights, who will receive $800, 
since tuition in these cases is provided by the Govern- 
ment. Assistance during the summer term or summer 
session carries an- extra stipend. 

Application blanks may be obtained from: Dr. R. D. 
Manwell, secretary, Department of Zoology, Lyman 
Hall, Syracuse University, Syrause 10, New York. 


Formation of the Soil Conservation Society of 
America, a professional organization for workers in 
that and allied fields, is announced by J. H. Christ, 
of Portland, Oregon, national secretary-treasurer. 
Ralph H. Musser, of Milwaukee, Wisconsin, is presi- 
dent of the sociefy that enrolled 1,500 members in 
1945, the year it began to function. A. E. McCly- 
monds, of Lincoln, Nebraska, is vice-president. 

The society was organized to “promote and advance 
all phases of the science of conservation of soil and 
water resources; to provide a medium for exchange 
of facts, experience, and thought; and to present, 
advance, and protect the standards of the science of 
soil and water conservation.” Dr. Hugh H. Bennett, 
of Washington, D. C., chief of the Soil Conservation 
Service of the U. S. Department of Agriculture, is 
founder of the society. 

Plans have been made to publish a quarterly jour- 
nal, beginning in the last half of 1946. The annual 
dues are $3.00; the address of the secretary-treasurer, 
P. O. Box 671, Portland 7, Oregon. 


The following statement was unanimously adopted 
at a membership meeting of the Philadelphia Branch 
of’ the American Association of Seientifie Workers, 
2303 Delancey Place, Philadelphia 3, Pennsylvania, 
on 28 February 1946: 


The current spy scare confirms the repeated conten- 
tion that surrounding atomic energy in a veil of secrecy 
hampers freedom of research and even threatens world 
peace. 

Scientists have repeatedly emphasized that atomic 
research cannot be kept secret. However, the illusion 
of secrecy that prevails at this time inevitably produces 
an atmosphere of intrigue, rumor-mongering, and dis- 
trust among nations. Thus, the Canadian accusations, 
magnified by the press, have alarmingly strained normal 
relations between Canada and the Soviet Union. Critical 
incidents of this sort will continue until all the facts 
about the making of atom bombs are in the hands of 
the Security Council of the UNO, where this knowledge 
can be used by all nations harmoniously, in the interest 
of peace. 

Scientists particularly should note the fact that mem- 
bers of the National Research Council of Canada were 
among those accused in the spy episode. One is made 
aware that no laboratory will be inviolate if hysteria 
about ‘‘atomie secrets’’ is allowed free rein. This 
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danger was dramatically brought home to us in America 
when General Groves made the outrageous charge that 
‘*atomic secrets’’ had leaked out through the testimony 
of scientists favoring the McMahon Bill, which provides 
for civilian control of atomic research. Scientists resent 
this slur on their integrity and will fight any attempt to 
intimidate them and prevent them from taking their 
rightful place in the discussion on control of atomic 
energy. 

We suggest that scientists, and others who are con- 
cerned to see the discovery of atomic energy perverted 
into channels which hinder progress rather than further- 
ing it, do the following: 

1. Write President Truman and Secretary of State 
Byrnes urging that international tensions surrounding 
the question of the use of atomic power be ended by the 
immediate turning over of all information on the subject 
to the Security Council of the UNO. 

2. Write Senator McMahon in support of his bill, 
8S. 1717, because it would allow the freest expansion of 
research in nuclear physics. 


The four hundred fourteenth meeting of the Amer- 
ican Mathematical Society was held at Columbia Uni- 
versity on Saturday, 23 February 1946. 

The Association for Symbolie Logie also met on 23 
February 1946 at Columbia University. 


Meetings 

The National Academy of Sciences will hold its an- 
nual meeting on 22, 23, and 24 April in Washington, 
D. C. Sessions for the presentation of invited scien- 
tific papers will be held in the auditorium of the New 
National Museum and will be open to the public. The 
program follows: 


Monday, 10:00 A.M.—12: 30 P.M.—‘Establishment 
and Activities of USN Medical Research Unit No. 2 
in the Pacific’: T. M. Rivers, Rockefeller Institute for 
Medical Research; “Antimalaria Compounds”: C. §. 
Marvel, University of Illinois; “The Study of the 
Antimalarial Activity in the Human”: J. 8S. Shannon, 
Goldwater Memorial Hospital; “Antibiotics With 
Special Reference to Streptomycin”: S. A. Waksman, 
Agricultural Experiment Station, New Brunswick; 
“Penicillin and Syphilis”: J. E. Moore, Johns Hop- 
kins University; “Insecticidal Action and Chemical 
Composition of Organic Compounds”; A. L. Haller, 
U. S. Department of Agriculture; “Submarine Propa- 
gation of Sound Waves”: M. E. Ewing, Columbia 
University. 


Monday, 2:00 P.M.-5:00 P.M.—*‘Sereening and 
Toxic Smokes”: W. H. Rodebush, University of Illi- 
nois; “Catalytic Cracking of Petroleum Oils”: W. K. 
Lewis, Massachusetts Institute of Technology ; “Chem- 
istry in Germany Today”: Roger Adams, University 
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of Illinois; “Explosives in World War Il”: ¢ y 
Kistiakowsky, Harvard University; “The Mechanig 
of the Emulsion Polymerization of Rubber and Oty 
Polymers”: W. D. Harkins, University of Chicagg 
“Recent Developments in Meteorological Equipmey Ali 
A. F. Spilhaus, New York University; “Wave imo” a 
Vortices in the Atmosphere”: J. Bjerknes, Univers wie 
of California, Los Angeles; “Progress in the AM ere 











Toward the Development of a Science of the Use g wg 
Human Resources”: Col. J. C. Flanagan, AAP; «|, sas) 
qualities in Adult Capacity—From Military p,,,»fii@ Dr. E. 
W. V. Bingham, War Department. Tarvard 

he Roy: 














































Monday, 8: 30 P.M.—‘‘Science in the Framework of 
International Policy”: Isaiah Bowman, presidy 


p fill th 


Johns Hopkins University. Dr. 4 
turned 

Tuesday, 10:00 A.M.-12:30 P.M.— ‘Jet Propal Fawaila 
sion”: J. C. Hunsaker, Massachusetts Institute if n Army 
Technology; “Some Recent Advances in Aerodynan. p the s 
ics’: H. L. Dryden, National Bureau of Standayjimmirea, ® 
“The Radio Proximity Fuse”: M. A. Tuve, Carnegie Phi 
Institution of Washington; “Microwave Radar”: [J Dr. 6 
A. DuBridge, University of Rochester; “Physi uth | 
Properties of Microwaves”: I. I. Rabi, Columbia Ux: Depart 
versity; “Developments in Photogrammetry Dury ember 
World War II”: Gerald Fitzgerald, U. 8. Geologialf,.4 to 
Survey; “Some War-accelerated Commanication fi rasile 
velopments”: O. E. Buckley, Bell Telephone Lab aie 
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The American Society of Ichthyologists and Hery.{/@Acheso 
tologists will hold its Twenty-sixth Annual Meetiz 
(the first since 1942) at Carnegie Museum, Pittsburg), 
Pennsylvania, 16-18 April 1946. The annual banque 
will be held on Wednesday, 17 April, at which tim 
Karl P. Schmidt, chief curator of zoology, Chica 
Natural History Museum, will give a_presidentul 
address on “The New Systematics, the New Anatouy, 
and the New Natural History.” 
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Three members of the Society have generously pt ihent 


vided funds for prize awards for noteworthy pape 
read by junior members, at both the Annual and Wet 
ern Division meetings of the Society. First and st 
ond prizes of $25 and $15 in both ichthyology (i 
cluding fisheries biology) and herpetology are offer 
the awards to be granted only if papers of suitab) 
high quality are presented. 
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The thirteenth E. Starr Judd lecture will be gage ywere 


by Dr. Samuel C. Harvey, William H. Carmalt pi Sec 
fessor of surgery at Yale University, on Monihj hat t 
Dut : 







evening, 15 April at 8:15 in the Medical Sciet* 
Dr. Hat 
vey’s subject will be: “The Healing of the Wout’ 


liseu: 
As 




















0. 267 


: Cy 
chanig 


International News and Notes 








| Othe 
hicagy 
ment” 













pr, Albert F. Blakeslee, visiting professor of botany 
Smith College and director of the Smith College 
netics Experiment Station, has been elected an 
snorary Fellow of the National Institute of Sciences 
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f India. 

Dr. E. D. Merrill, director of the Arnold Arboretum, 
Iarvard University, was elected a foreign member of 
he Royal Swedish Academy of Sciences, Stockholm, 
‘ork (fly fill the vacaney caused by the death of Dr. L. Diels. 
Sident 


Dr, Alvin R. Lamb, Lt. Col., Sanitary Corps, has 
turned to his work with the Experiment Station, 
Fawaiian Sugar Planters Association, after five years 
» Army service. He served three and one-half years 
n the staff, Hawaiian Department and Central Pacific 
\rea, and one and one-half years in New Guinea and 
he Philippines. 
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Dr. Oscar Riddle, now visiting professor in various 
South American countries under the auspices of the 
Department of State, has been elected to honorary 
1embership in the Sociedad de Biologia de Montevideo 
nd to corresponding membership in the Sociedade 
Brasileira de Patologia Clinica. 


The State Department Report on International Con- 
ol of Atomie Energy is becoming known as the 
Acheson Report. Dean Acheson, Undersecretary of 
tate, was the chairman of a committee, consisting of 
Vannevar Bush, James B. Conant, John C. MeCloy 
former Assistant Seeretary of War), and Maj. Gen. 
eslie R. Groves, which was set up by the State De- 
partment to pass on the recommendations of the Board 


Des 
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er 
ety 
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1quet 
time 
cagy 
ntl et Consultants who actually prepared the report. 
The Board consisted of: Chester I. Barnard, presi- 
ment, New Jersey Bell Telephone Company; David 
ilienthal, chairman, Tennessee Valley Authority; J. 
obert Oppenheimer, Los Alamos Atomie Labora- 
mories; Charles Allen Thomas, vice-president, Mon- 
panto Chemical Company; and Harry A. Winne, vice- 
president General Electric Company. These five men 
| widely different backgrounds and experience, after 
™ study of one month’s duration, concluded in complete 
agreement with each other that a plan for the inter- 
PRational control of atomie energy was feasible and 
‘ere also in agreement on the essentials of a plan. 
: Secretary of State Byrnes, in a foreword, explained 
4 hat the report was not issued as a statement of policy, 


pul as a point of departure for informed public 
mediscussion, 








As President Conant had revealed earlier in an in- 
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formal presentation to the Council of the AAAS at 
St. Louis (Science, 1946, 103, 428), the plan hinges 
on free access to a new denatured uranium and 
thorium. <A denaturing process, announced for the 
first time, would make “the material unusable by any 
methods we now know for effective atomic explosive 
unless steps are taken to remove the denaturant.” It 
is then pointed out that any known methods for re- 
moving the denaturant would involve plants of great 
size and personnel of such magnitude that they could 
not be concealed. The report proceeds to distinguish 
between safe and dangerous operations. The safe 
activities are listed as (1) the use of radioactive ma- 
terial as biological tracers; (2) small nuclear reactors 
which can be operated at a power level low enough 
to be incapable of producing dangerous quantities of 
fissionable materials and high enough to provide neu- 
tron sources and gamma ray sources of hitherto im- 
possible power magnitudes; (3) the development of 
power from the fission of denatured U-—235 and plu- 
tonium, such power reactors operating in the range 
of 100,000 to 1,000,000 kilowatts. If no additional 
uranium or thorium is available to these plants, they 
cannot produce any further fissionable material. The 
operation of the plant would use up the uranium and 
plutonium. A minimum of supervision should make it 
possible to prevent the substitution of uranium and 
thorium for other inert materials which could be used 
freely. 

A survey of world resources of ores yielding ura- 
nium and thorium is contemplated, and their mining 
is to be placed under management of a responsible 
United Nations agency as well as the ownership and 
management of the primary separation plants them- 
selves. : 

The report is much too long to print in Science, but 
a printed edition of the complete text is available from 
the National Committee on Atomic Information, 1621 
K Street, N. W., Washington 6, D. C. at $.20 a copy 
or $15 a hundred. 


‘The Peking Man, taken to Japan by the Japanese 
army as loot during the occupation, is to be returned 
to the National Geographical Survey Society of China. 
According to Reuter, in a dispatch dated 29 December 
1945, Tokyo University is reported to have surren- 
dered the bones and artifacts to the allied authorities 
in Japan. 

Japanese army scientists found the Peking Man in 
Peking after a three-year search, and specialists super- 
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vised its removal to Tokyo. None of the bones, uten- 
sils, and personal adornments, charts, or other docu- 
ments accompanying the relics appears to have been 
damaged. 


The formula of “Paludrine” (Science, 1946, 108, 
204), the new synthetic antimalarial agent, has now 
been announced; it is N,-p-chlorophenyl-N,-isopropyl- 
biguanide, and is used in the form of a salt such as 
the hydrochloride. The drug, whose discovery was 
announced last November, promises to prove at least 
as effective as mepacrine in the treatment of malignant 
tertian and benign tertian malaria; and so far no toxie 
effects have been reported. Imperial Chemical In- 
dustries, in whose laboratories paludrine was dis- 
covered, has started limited production, and is pre- 
paring for full-scale manufacture; it is expected that 
it will cost less than mepacrine. Mr. F. H. 8. Curd 
and Mr. F. L. Rose, who synthesized the drug, gave 
an account of its development to the Chemical Society 
in London on 7 February. Mr. D. G. Davey, who 
made biological tests of its potency, is completing a 
tour of Australia and India where he has been collect- 
ing the results of field trials—Lancet. 


The Arctic Institute of North America has reported 
progress in organization. In October 1945 the Insti- 
tute opened its headquarters in Montreal, in quarters 
provided through the courtesy of McGill University. 
Since then the Institute has been incorporated as a 
non-profit-making organization in the United States 
under the laws of the State of New York and in 
Canada by Act of Parliament. 

The Arctic Institute, an independent, private organ- 
ization, is of international character and scope. It 
was financed initially by grants from the National 
Research Councils of Canada and the United States 
and by donations from private sources. During the 
organizational period it has seemed desirable to limit 
membership to, the Board of Governors and the ad- 
ministrative staff, but the Constitution provides that 
a wider membership be contemplated in the near 
future. 

At the present time the staff of the Institute con- 
sists of a small, full-time group headed by a Director 
with wide powers in conducting the affairs of the 
organization. Formulation of policy is in the hands 
of the Governors, chosen from among front-rank sci- 
entists and other individuals with administrative 
ability and interest in northern research and inter- 
national scientific cooperation. The Governors serve 
without remuneration and meet with the Director at 
least three times a year to consider problems of ad- 
ministration and finance and to advise on the direction 
and coordination of research effort. They are elected 
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triennially and serve in a personal capacity and 
as representatives of the agencies, whether val 
mental or private, with which they are ASSOCiatel, 
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The present Board of Governors follows: 4, 
Bélanger, surveyor, Quebec City; Dr. Charles Can 
commissioner of the Northwest Territories, Ott, 
(past chairman); P. A. Chester, general many, 
Hudson’s Bay Company, Winnipeg; Dr. Hey 
Collins, Jr., director, Ethnogeographie Board, Sn 
sonian Institution, Washington, D. C.; Dr. Ris 
Foster Flint, professor of geology, Yale Univer 
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New Haven, Connecticut; Dr. L. M. Gould, presiig -" 

Carleton College, Northfield, Minnesota (chairmy ‘ ca 

R. Gushue, chairman, Committee on Fishery Prody a vie 
pre 


Combined Food Board, Washington, D. C., anj 
John’s, Newfoundland; Dr. Ernest M. Hopkins, png 
dent emeritus, Dartmouth College, Hanover, j 
Hampshire; Dr. Diamond Jenness, chief, Aniy 
pological Division, National Museum of (Canj 
Ottawa; Dr. H. L. Keenleyside, Canadian A mbassgj 
to Mexico, Mexico City, D. F.; Dr. C. J. Mackeng 
president, National Research Council of Cangj 
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Ottawa; Dr. J. J. O’Neill, dean of the Faculty ¢ " — 
Engineering, MeGill University, Montreal (tp at 
surer); G. R. Parkin, assistant treasurer, Sun lif ee : 
Assurance Company of Canada, Montreal (s« = 
tary); Dr. Morten Porsild, director, Danish Arij vieul 
Research Station, Disko Island, Greenland; Waly Sine 
S. Rogers, director, Institute of Current Wal Bp “ts 
Affairs, New York; Dr. Philip S. Smith, chief, Alay niall 
Division, U. 8. Geological Survey, Washington, D. (: with s} 
Dr. Vilhjalmur Stefansson, 67 Morton Street, \a (1) A 
York; Dr. A. L. Washburn, director, The Arctic b 2) Pr 
stitute of North America, Montreal; and Dr. J.! Blog 


Wilson, professor of geophysics, University of 14” 5) 8 
ronto, Toronto (vice-chairman). 4 


Organization of the Caribbean | 
e — . 

Research Council pition « 

© cation 

Research in the Caribbean is old and has influenf 

the growth and development of these islands. 1 

work done in the past, usually directed toward rest 


ing a pressing problem rather than toward advantlt 


mas pr 
im repre 
me resea 
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fundamental knowledge, has been sponsored by “4% § year 
versities and government agencies—rarely, by pri} ™ mitt 


organizations. There are some honorable excepti0® com 
however, in which real contributions were made to im the 
advancement of science, but the amount of reseilR™ 
carried out in the various communities was highly # f 
pendent not so much on the needs of the territory "> 
on the financial conditions or the initiative and entlt L as | 
siasm of its people. The result, notwithstanding,’ its 
been considerable research activity in many fields F™ res 
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eavor. Mueh of this has been of the highest qual- 
fin the larger territories, though very little, or 
ost none, has taken place in the smaller and less 
psperous areas. The need for coordination and for 
interchange of knowledge between the workers in 
<e various areas is obvious. 

ith this in mind, and pursuant to the mandate 
ating the Anglo-American Caribbean Commission, 
esearch Council was established in August 1943, 
, sort of advisory board to the Commission. Its 
in objectives were to survey the needs of these 
rious communities and to recommend the research 
be carried out in each; to arrange for the dissemi- 
tion and exchange of the results of such research; 
provide for conferences between research or ex- 
nsion Workers; and to advise what further research 
1d cooperation should be undertaken for the benefit 
the people of the Caribbean. 

A provisional committee was set up in August 1943 
function for the Council until all its members 
hould be appointed. The committee was composed 
Dr. Carlos E. Chardon, director of the Institute 
f Tropical Agriculture of Puerto Rico, Dr. Erie 
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I 4 Me bad . . 
e Englund, chief of the Regional Investigational Branch 
“AEM the Foreign Office of Agricultural Relations of the 


_ 8. Department of Agriculture (chairman), and 
fr. A. J. Wakefield, C. M. G., inspector general of 
ericulture of the British West Indies. The pro- 
isional committee has organized the Council and set 
mp its various technical research committees. These 
Rommittees, established within the Council to deal 
with special groups or branches of research, were on 
(1) Agriculture, Nutrition, Fisheries, and Forestry; 
2) Public Health and Medicine; (3) Industrial Tech- 
nology; (4) Building and Engineering Technology; 
(5) Social Seiences. 

| The Couneil now consists of not less than 7, and 
mot more than 15 persons, with not less than one rep- 
resentative from the five research committees. Selee- 
tion of members is dependent on the scientifie qualifi- 
cations and attainments of the individual and, as far 
as practicable, on the necessity of insuring a balanced 
|vepresentation between the several sciences and the 
research organizations of the area. The chairmanship 
t the Couneil is a rotating one, held in turn for one 
7) year by a representative of each of the research com- 
 mittees. The respective chairmen of these last-named 
committees were appointed by the Commission during 
) the first year, but thereafter the committees have 
| elected their own chairmen. The activities of these 
: committees are coordinated by the Council. 

' A Central Secretariat, with a full deputy chairman 
as executive officer of the Council, will be established, 
its funetions being (1) to assist the Council and its 
research committees in planning lines of work and in 
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formulating proposals for the conduct and coordina- 
tion of research, and (2) to promote the implementa- 
tion of such work and research as might be approved 
by the Commission. 

Before recommending the implementation of new 
programs, the Council considers first the necessity for 
compiling all of the existing scientific data and of con- 
dueting surveys that will show the conditions existing 
in a given area. Since agriculture is the principal 
occupation in most of these countries, special attention 
has been given to this field by the Committee on Agri- 
culture, Nutrition, Fisheries, and Forestry. Surveys 
are being made on sugar, livestock, grain crops, root 
crops and legumes, vegetables, grasses and grassland 
management, and coconut, copra, and oil seeds. Of 
these surveys, those on sugar production and livestock 
are the most advanced. 

A Land Tenure Symposium was held in Puerto 
Rico from 27 August to 3 September 1944. A general 
analysis of this symposium is now being prepared, 
which will discuss the land tenure situation in the 
Caribbean and which may be utilized in the future 
in studying and planning similarly in the agricultural 
programs of other geographical areas. 

A Forest Research Meeting was held at Trinidad, 
14-23 January 1946. The meeting had before it state- 
ments on the present state of and existing facilities 
for, forest research in the various territories, and on 
this basis drew up detailed recommendations for the 
future. 

The Medical and Public Health Section has been 
especially interested in standardizing maritime quar- 
antine throughout this area, in compiling vital statis- 
ties of these regions, in surveys in the field of nutri- 
tion, and in promoting a Congress on Public Health 
and Tropical Medicine, where public health problems, 
common to all of these countries, may be analyzed 
and diseussed. 

In spite of the many handicaps and obstacles found 
on the way, the Caribbean Research Council has made 
some good progress during its first year of life. 
Progress is naturally slow in an organization of this 
nature, but whatever steps are taken should be thor- 
ough and as definite as circumstances will permit. 

As far as we know, this is the first time that an 
international group has joined together to study the 
needs, and to plan the solution, of the sundry prob- 
lems vital to any geographical area. The progress of 
the Council bears careful watching as an example of 
good will and of international cooperation. There is 
no doubt that in the future the Council will be of 
ever-increasing value to the peoples it serves and, 
indirectly, to many other regions of the world.— 
P. Morales Otero (School of Tropical Medicine, San 
Juan, Puerto Rico). 














In the Laboratory 








A Method for Determining Bacterial 
Resistance and Susceptibility to 
Sulfonamides and Penicillin 


Roger D. Rem, Lr. Cou., Sn.C., O.R.C., and 
DorotHy TROTTER ANDERSON 


Eighth Service Command Laboratory, Fort Sam 
Houston, Texas 


Wilson (2) has described a method for in vitro 
testing of the resistance of Group A hemolytic strep- 
tococci to sulfonamides. Although his technie has 
several advantages over earlier methods, the medium 
he describes is extremely complicated and the average 
laboratory does not have the materials at hand. 

The necessity for routine determination of sulfon- 
amide resistance or susceptibility of various patho- 
genic bacteria caused us to attempt a modification of 
Wilson’s medium. The results we have obtained are 
entirely satisfactory, yet the test is extremely simple. 

Our medium has the following composition: pro- 
teose peptone #3, 10 grams; dextrose, 5 grams; 
sodium chloride, 4 grams; agar agar, 4 grams; and 
distilled water, 1,000 ml. Other peptones and modi- 
fications may possibly be used without materially 
affecting the results. 

The reaction of the medium is adjusted to pH 
7.6-7.8 before sterilization and before the addition 
of the drug solution. The medium is dispensed in 
90-ml. quantities, and to obtain approximately 10 
mg. per cent concentration of the drug in the medium, 
10 ml. of 100 mg. per cent solution of the drug are 
added. After mixing, the medium containing the drug 
is dispensed in 10-ml. amounts into 16-mm. culture 
tubes before sterilization in the autoclave at 15 pounds 
pressure for 15 minutes. The final concentration of 
the drug can be varied by addition of the proper 
amount of drug and making up to 100 ml. with more 
basic medium. 

While our experience in testing sulfonamide resis- 
tance or susceptibility has been mostly with hemolytic 
streptococci which grow well in the basic medium, 
it has been observed that other bacteria grow well also. 
Growth of members of the Neisseria is supported, 
although the results obtained in testing the suscepti- 
bility of the gonoeocci to sulfonamides with this 
medium have not been as satisfactory as with strep- 
tococci. From results obtained it is obvious that the 
medium is satisfactory for the cultivation of the ma- 
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jority of pathogenic bacteria. Our experieng Wi 
this medium has shown that there is little o; No 
tagonistie effect upon the sulfonamides. 
7 Penicillin has been added to this medium jn Varig 
amounts, and the susceptibility of streptococ; , 
other bacteria to this antibiotic has been determing 
by this method with satisfactory results. 

In the earlier tests with this medium the gujf,J 
amides were prepared in sterile, distilled wate » 
added to the melted medium. No contaminatjoy 
sulted, but addition of the drug solution to py 
required accurate measurements of both mediun “a 
drug. This is time-consuming and tedious and taj 
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TABLE 1 
al Not Al . 
Drug In water autoclaved ia mela sulf 
np ——_——— i lonies 
mg. percent mg. per cent mg. per my 

Sulfanilamide ........ 11.4 9.4 99 Weg? anc 
Sodium sulfathiazole .. i By 9.1 9,0 1 
Sodium sulfapyridine .. 11.0 9.1 8.9 aret 
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godium 


to introduee errors. It was decided to add the dry 
solutions to the medium before sterilization and wi 
the effect. Parallel tests using the same medium uj 
drug concentrations sterilized by autoclaving wil 
the medium or added without sterilizing showed » 
appreciable difference on the bacteriostatic effect 
the drug. The concentration of the drug in th 
medium was determined before and after sterilizatin 
by the method of Bratton and Marshall (7) for blow 
sulfonamide determinations. There was slight, bi 
not appreciable, reduction of sulfonamide concentn 
tion after sterilization (Table 1). 

The first dilution of drug is prepared in sterik, 
distilled water by placing 100 mg. of the drug i 
100-ml. water. The next dilution is made by addi 
1.0 ml. of the first dilution to 9.0 ml. of distille 
water or 9.0 ml. of the medium. It will be note 
(Table 1) that there is an immediate drop in sulfor 
amide concentration when the drug is added to tl 
medium. Autoclaving the drug with the mediul 
brings about another slight drop in drug concentr 
tion. These decreases may be allowed for by the add: 
tion of slight excess of drug when added to tlt 
medium. There is no further decrease in econcentri 
tion upon incubation, and the medium may be storei 
for two weeks, or longer, without decrease in dru 
concentration. 

It will be seen from a glance at Table 2 that ther 
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sulfonamide (Table 2) there were fewer than 20 
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craem@lonies but sufficient growth to indicate resistance to 
02 [e@2 and 9.4 mg. per cent of drug. One colony ap- 
9.0 : a gy : 
8.9 ared in medium containing 8.9 mg. per cent of 


—~fgodium sulfapyridine after 48 hours’ incubation. 

























1 ns TABLE 3 
“* , Sodi Sodi 
1 podium sodium 
TH vtture Control Sulfanilamide .jfathiazole sulfapyridine 
do i a oe” Oo aie” Gee 
et of Me $$. $$ 
th e296 20 
“ee + colonies 0 0 0 0 0 0 
? eolonies 0 0 0 0 0 0 
LOO #3 54 20 
i + colonies 0 0 0 0 0 0 
_ & 153 34 
i + colonies 0 0 0 0 0 0 
19360 100 
4 . + eolonies 0 0 0 0 0 0 
ile ee 172 2 6 6 
r e ? colonies ? colonies 0 0 0 colonies 
BB 1367 > 100 > 100 > 100 > 100 
Wa + colonies + colonies + colonies + colonies 
; a 1060 85 30 20 
as 4 + colonies colonies 0 0 ? colonies 
oj e147 + + 0 0 0 0 0 0 
4 O89MA + + 0 0 y 0 0 0 


—————— 





, Culture 147 is, therefore, somewhat resistant to this 
© drug. 

| The convenience of preparing the medium contain- 
. ing the drug makes routine testing of sulfonamide 
: resistance or susceptibility a simple matter, once the 
') wedium is prepared, amounting to no more than the 
i inoculation of one more tube and a control tube. A 
series of tubes containing graduated amounts of the 
q desired sulfonamide may be prepared. For this study 
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a concentration of approximately 10 mg. per cent in 
the medium has been used and has been satisfactory 
in most eases for determination of drug resistance or 
susceptibility. Other concentrations of the drug hav 
been used to determine degree of resistance. 


Table 3 shows the results of a typical day of test- 
ing with hemolytic streptococcus cultures using 10 mg. 
per cent concentration of the sulfonamide indicated. 


Usually results can be read after 24-hour inecuba- 
tion. Occasionally resistance to sulfonamide activity 
ean be seen after 48-hour incubation and would be 
missed if read only in 24 hours. For this reason our 
results are read after 24- and 48-hour incubation. 


Inoculation of the media for these tests is done 
by taking a loop of an 18- to 24-hour broth culture 
into a tube of tryptose-phosphate broth. One loop 
of this dilution into the melted (and cooled) semisolid 
medium containing the drug will generally give 10 
to 20 eolonies in the control tube. The loop that we 
have used measures 5.0 mm. in outside diameter and 
is made from 28-gauge platinum wire. The loop is 
flamed between each inoculation to remove traces of 
drug and agar and to keep the size of the inoculum 
as constant as possible. 


While our particular interest in this problem has 
been to devise a simple and convenient method for 
testing sulfonamide resistance and susceptibility of 
hemolytie streptococci, the method can probably be 
used for testing other groups of organisms. 
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About the Chemical Nature of 
Syphilis Antigen 


E. Fiscuer and F. VEuLasco 


Cathedra of Anatomy and Physiology, Universidad 
de Chile, Santiago 


In 1942 M. C. Pangborn (3) deseribed a method of 
purifying the syphilis antigen of alcoholic beef heart 
extract by precipitating the phosphatides with CdCl., 
suspending the precipitate in petroleum ether, and 
eliminating the lecithin CdCl, complex by extractions 
with 80 per cent alcohol. The remaining solution 
contained cephalin CdCl, complex and antigen. 
After eliminating Cd by NH, and cephalin by pre- 
cipitations with alcohol, the antigen was further puri- 
fied until a substance which Pangborn claimed to be 
the pure syphilis antigen was obtained. According 
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to this author this substance, ealled cardiolipin, is a 
new, nitrogen-free, sugar-containing phospholipid, 
with 4.11 per cent phosphorus. 

In further publications (4, 5) Pangborn deseribed 
another method of purifying the syphilis antigen, 
based on the precipitation of the cephalin fraction 
together with the antigen by BaCl, and eliminating 
cephalin by aleohol. After further purification a 
substance was obtained with the characteristies of 
syphilis antigen. This second “cardiolipin” contained 
no sugar but approximately the same amount of phos- 
phorus as the “cardiolipin” of the first publication. 

One of the authors and his co-workers elaborated 
between 1931 and 1936 (ef. 1) several methods of 
purifying the syphilis antigen. Having applied two 
of these methods successively, a purified antigen prepa- 
ration was obtained recently from the phosphatid frac- 
tion of aleoholiec beef heart extract. The process of 
purification consisted of adsorbing the antigen on 
specially prepared aluminum hydroxide and eluting 
it in benzene. The antigen was then further purified 
by extracting it with petroleum ether from an acidu- 
lated 80 per cent alcohol solution. From 207 grams 
phosphatides 1 gram of a purified antigenic prepara- 
tion was obtained, with only 0.01 per cent phosphorus, 
0.25 per cent reducing substanees (liberated by acid 
hydrolysis), and 40 per cent fatty acids (liberated by 
alkaline hydrolysis) (1). 

It was shown in 1936 (2) that by extracting an 
8C per cent alcoholic solution with petroleum ether, 
only a part of the antigen could be obtained in the 
petrol ether solution, another part still remaining in 
the hydroaleoholic phasis. Only after acidulating this 
phasis with HCl did the antigen disappear completely 
from it, entering into the petroleum ether phasis. We 
may assume, therefore, that the antigen occurs in 
two different forms in the aleoholie organ extract, i.e. 
acid and salt. 

In recent experiments we have worked on the phos- 
phatid fraction of 10 beef hearts, obtained by extrac- 
tion with aleohol and precipitation with acetone. The 
antigen was absorbed on aluminum hydroxide and 
eluted in benzene. The substance obtained in this 
way was dissolved in 80 per cent alcohol and ex- 
tracted at first without, and then with, acidulation. 

We obtained in this way two fractions, which we 
shall eall “petroleum ether fraction before acidula- 
tion” (P.E.N.) and “petroleum ether fraction after 
acidulation” (P.E.A.). Both fractions reacted with 
strongly positive sera. P.E.N. weighed 39 mg., and 
no phosphorus could be detected in it. P.E.A. 
amounted to 22 mg. with 0.1 per cent phosphorus. 
Both fractions were yellow oils which hardened rap- 
idly, forming a transparent, soft film. 

We assume that the small quantities of phosphorus 
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found in our preparations correspond to impurig 
as was the case with the reducing substances j, , 
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former experiment. 
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A Cheap and Speedy Method of Cleaning 
Old Microscope Slides 







G. J. SPENCER 


Department of Zoology, University of Britis} 
Columbia, Vancouver 













the C 
For years our Department has been faced with thie aw2.y, 
problem of cleaning off old microscope slides najfmean. I 


with Canada balsam. None of the solvents yyj 
(xylene, toluene, turpentine, and coal oil) has prov 
effective in less than two weeks, and the resulting 
mass of dilute balsam, slides, cover slips and slik 
labels provided another problem in eleaning up. 
Recently while collecting ectoparasites of mamm) 
by the method recommended to me by Dr. G. H.} 
Hopkins, of Uganda, which originated from Dr. ? 
L. Werneck, of Brazil, it occurred to me to try thi 
upon microscope slides; it worked like a charm aj q 
is proving a boon in our laboratories, : 
Dr. Hopkins’ method of recovering ectoparasits 
from fur is to place portions of hide into hot, 10-pe 


Hean us 
der th 
opped 
BBy th 


heir co 





purce 


cent caustic soda; the soda dissolves the hair ai ® 
fur, and the sludge is then washed through fine, stain Hy V2" 
less steel mesh which retains the parasites. I haw je @* ™ 


Fronti 





used this procedure extensively for parasite recovery, 


; : ent 3 oe Beived 
with considerable success, and now it is proving l- 





. . 1 each 
valuable for cleaning slides. A number of method a 1: 
can be employed, but I use three 500-ce. beakers, tw) FR 1 .. 
of 10-per cent caustic soda on tripods over low Bu: B Th 


sen flames, and one spare. The caustic is kept « 
nearly boiling point, and a row of slides, held in 4 
spiral of copper wire with the two ends sticking ou! 
straight, is placed deross the top ef the beaker # 
that the glass is immersed for most of its length. 4 
large number of slides, from 1 to 13 years old have 
been tested and the speed of action timed; the latter 
varies inversely as the age and the amount of balsam 
present. In the case of old slides with thick balsam, 
the labels and cover slips slide off-in from 23 to 3) 
seconds; in year-old slides with little balsam, it may 
take up to two minutes for the cover slips to fall off 
All slides made with very little balsam, irrespective 
of age, take longer than those with much balsam. The 
size of cover slip does not affect the speed of action. 
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\ 50-mm. rectangles come off as fast or even faster 
, 18-mm. circles unless the long ones are over- 


ped by @ label which is not entirely immersed in 


lmpy v0 
Ces in 


caustic. 
The slides must not be in contact or else the hot 


‘tic cannot penetrate between them. If any cover 
, does not drop off in two minutes, it can readily 
shoved off with the edge of a slide. 
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ker is left over the flame for about a minute or 
» longer, the slides are released from the spiral, 
» caustic soda is poured off into the spare beaker, 
J another set of slides in a holder is set to soak. 
the meantime the beaker with slides and cover slips 
itish held under a gentle flow of hot water in the sink. 
Mi. hot caustie soda apparently saponifies the esters 
the Canada balsam, and the hot water washes it 
away, leaving both slides and cover slips beautifully 
an. If any balsam remains adhering to the glass, 
ean usually be washed off between thumb and finger 
der the tap; occasionally an obstinate one must be 
opped back into the hot caustic to soak. 
#By the time one has carefully washed 10 slides and 
heir cover slips between thumb and finger under the 
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‘hen all cover slips and labels have fallen off, the 
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tap and dried and boxed them, the next series of 10 
is ready for washing. It is therefore unnecessary to 
have a larger setup. 

A more convenient method than the one outlined 
above, would be to have a wire-gauze box of copper 
or stainless steel with a spiral or slotted holder on 
top, so that the whole thing could be suspended in a 
large beaker of caustic and the box and its contents 
lifted out instead of having to pour the alkali from 
one beaker to another. In the method just described, 
additional caustic solution has to be added from time 
to time to the beaker over the flame to make up for 
the amount washed away under the tap. This periodic 
addition of new solution seems to keep up the effee- 
tiveness of the hot bath, which does not become satu- 
rated and therefore impotent until many slides have 
been cleaned. 

Solutions of 10, 15 and 20 per cent have been tried. 
The 10-per cent solution seems to work as well as the 
stronger ones. Leaving slides to soak overnight, or 
even for days, in cold caustic is quite ineffective and 
seems to render the balsam somewhat resistant to 
saponification when the slides are finally placed in a 
hot solution. 








yy, B 
y this 


e Letters to the Editor 








Slt ' 

)-per ie 

ang ge sources of Our Future Scientists 

ali 7) Vannevar Bush, Direetor of OSRD, has estimated in 

lave Tis recent report to the President (Science, the endless 

ery, rontier) that the deficit of those who would have re- 

in- ‘ ived a bachelor’s degree in science or technology had 

ok eached 150,000, and that by 1955 there would be a loss 
@ 17,000 who would otherwise have been given ad- 


’ fanced degrees, 


| There is, however, one important element in the sup- 
; a of future scientists which he did not consider. This 
i the souree of the hereditary material, the necessary 
iological counterpart of the favorable educational en- 

0 pProument which he discusses. All recent studies of 
‘Hus indispensable prerequisite for future scientists are 
: Barming, indicating as they do that for the past cen- 

: ity our most educated groups have failed to bear 

0 ppeush children to replace themselves. These studies 
, & ave, of necessity, been based upon the ability to acquire 
2. given amount of education, usually that represented 
| *yY a college degree. For economic reasons, this test 
f Hoes not inelude all who might have become graduates, 
Put it does indicate an intelligence level well above that 
bf the average in the country. While there will obvi- 


; * 


4 be exceptions, it seems fair to assume that the 
a 


average scientific ability of the offspring will also be 
high, and that the surroundings and mental stimulation 
te which these children will be exposed will be favorable 
for the production of scientists. 

While graduates of Yale in the early 1700’s had aver- 
aged about 5 surviving children each, this record stead- 
ily decreased. For the classes graduating about 1825, 
3.5 children were born to each graduate; for those gradu- 
ating in the decade from 1870 to 1880 from Harvard, 
Wesleyan, Syracuse, and Yale, the children were well 
below the number necessary for replacement. For the 
Harvard classes of the 1890’s, they had fallen to 1.45 
per graduate. To secure later information, the writer 
has made a study of the five most recent Harvard classes 
to have issued their 25-year reports (The deficit in the 
birthrate of college graduates. Hum. Fertility, in press). 
These give statistics collected at a time when their 
families are nearly complete. A more favorable trend 
was found, with 1.67 children per graduate, but the 
offspring are still distinctly below the replacement level. 
Furthermore, it may be only a transient increase, since 
reports of the classes of 1931 and 1936 disclose that in 
the early years after graduation, their children were 
only 77 and 62 per cent of the per-capita rates of 1916 
to 1920 for the same periods. 
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Ominous figures are also found in the recently pub- 
lished volume of the U. S. Census Bureau (Population, 
differential fertility 1940 and 1910, women by number 
of children ever born. 1945). Women included in the 
1940 census,-aged 45 to 49 and with less than 4 years 
of schooling, reported an average of more than 4 chil- 
dren each. As the amount of education increased, this 
number fell until for high school and college graduates 
it was 1.75 and 1.23, only 77 and 55 per cent of the 
number of children necessary for the replacement of 
the parents. The Census Bureau estimates that for one 
son per father (or daughter per mother) to survive to 
the age at which his father (or her mother) was enumer- 
ated, 2.22 children must be born. With the better than 
average care given by college graduates, the number is 
somewhat less than this for that group. 

To determine the extent of this loss of an important 
national resource, a study of the numbers of children 
born to the graduates of other colleges seems of value. 
The Population Reference Bureau, 1507 M St., N.W., 
Washington 5, D. C., has, therefore, planned a nation- 
wide intercollegiate comparison of these birth rates. 
Questionnaires have been offered without charge to those 
wishing to assemble the needed information from the 
classes of 1921 and 1936, the twenty-fifth and tenth re- 
union classes. The earlier class was chosen because few 
children are to be expected after this date; the later 
class, to indicate the more recent trend. 

Sixty-six colleges, with about 26,000 students in these 
two classes, have asked for the questionnaires. The 
results should give valuable information regarding the 
sources from which our future scientists may be ex- 
pected, and the degree to which our present educated 
groups are replacing or failing to replace themselves. 

CLARENCE J. GAMBLE, M.D. 
255 Adams Street, Milton, Massachusetts 


B-Glycoside Formation in Plants From 
Absorbed Chemicals 

The letter by E. G. Beinhart (Science, 1946, 103, 
207-208) with reference to the absorption of the vapors 
of phenols by plants is of interest in calling attention 
to the relative ease with which absorption and retention 
of non-naturally-oecurring organic compounds may take 
place. Experiments conducted several years ago by the 
writer (see, for example, Science, 1940, 92, 42-43, and 
Contr. Boyce Thompson Inst., 1943, 13, 185-200) showed 
that various chemicals containing an alcoholic or pheno- 
lin hydroxyl group were readily absorbed from nutrient 
solutions (and in several cases, inadvertently from vapor 
in the air) and combined within the plant with sugars 
to form B-glycosides. Such a biosynthesis of glycosides 
seems to take place quite generally among higher plants, 
and it appears likely that the phenols with which Bein- 
hart’s article is concerned were fixed within the plants 
as B-glycosides. This would explain the persistence of 
the flavor and the lack of off-flavors in the root crops 
(carrots, beets, and potatoes), since these glycosides do 
not seem to move readily from one organ of the plant 
to another. 
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In view of the stability of these B-glycosides y, 
the plant it follows that the presence of relatively i 
amounts of chemical in the air over a long Detig 
time could result in the building up of appreciable 
centrations of foreign B-glycosides in the edible DOTtig 
of plants. The hazard is thus much greater with chen 
cals that undergo this or similar reactions than y 
those that are not fixed by the growing plants, 

LAWRENCE P. Mu: 
Boyce Thompson Institute for Plant Research, Ino 
Yonkers 3, New York 
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On Recognition of High School Science Training he 4 

Charles A. Gramet’s letter on High School Scig(MilMjso thi 
(Science, 1946, 103, 149) brings up a point on whig nily dis 
can report two observations, one personal and One primmrses—t 


fessional, but both illustrative of the serious infyeyl™/\ne’’ < 
which the college attitude toward high school <cicyfilii,, 


has on a student’s planning of his academic work y 1; migh 
his preparation for gainful employment. sols th 

In 1916, when I was 12 years old, my father follow, superic 
the rather unusual expedient of arranging for m ‘es anc 



























spend a summer term studying chemistry in compa 
with a friend of the same age. At the conclusion, 
this term our instructor informed our parents and 
school authorities that we had quite satisfactorily cp 
pleted the equivalent of a rather stiff first term ¢ 
senior high school, or first year college, chemistry. 

Later, because I was interested and did not my 
the duplication of the first term of work, I took a fil 
year of chemistry in my senior year at Last Hig 
School, Rochester. With no further training in chy 
istry I carried out some work in my father’s anatomic 
laboratory which required careful chemical manipu 
tion; I held a job for nine months as an assistant to: 
photochemist in the Eastman Kodak Research labo 
tory; and I later did considerable writing on subject 
which required some basic knowledge of chemistry. 

Obviously, I was interested in chemistry. I consi 
ered certain college courses permitting advanced wot 
in chemistry, but in two instances I met with an absolut 
refusal by colleges to accept this excellent preparatoy 
training as an equivalent of first year college chemist 
A similar experience took place in relation to biolog, 
After a boyhood and youth spent in close contact wil 
the various Ward family activities in anatomy and th 
biological sciences, and a year of an excellent seul 
high school biology course, my college would not giv 
credit for senior high school biology and I took i 
year college biology. It differed little from the lif 
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school course and, in essence, was so much waste moti aul 
I have just gone back to some of my letters, writ! sefu 
in first year college in 1922, and I find that the nelj® th 
to ‘‘repeat chemistry and biology’’ was a constant (0 
sideration which led me to make some rather dra choc 
changes in my college plans and to swing over to jou wa 
nalism and sociology. This was not a student whis “" 
it was a carefully considered reaction to the waste oe 


time and boredom of repeating high school sciett 
courses. 
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; the period since 1934, when I have been working 
. yocational counselor for out-of-school youth and 
its and have been teaching other counselors engaged 
nis work, I have time and time again encountered 
le Dotti g men and women who have been quite needlessly 
ith chollmecd to undergo the drudgery of repeating their high 
than yoo] chemistry and/or biology in the first year of 
ege, or have been influenced to make very drastic 
P. Mu: nges in their education-vocational plans by this regu- 


ideg with 
Ively Sy 

Periog 
Clable P 


. 
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, Ine, On. 
do not think that I need to stress, in this enlight- 
»| age, that the motivation of interest is probably 
most potent force we can arouse in the classroom. 
njso think that many thoughtful educators will not 
ntly dismiss youthful disinclination to repeat science 
prses—it smacks of the Middle Ages to talk of ‘‘dis- 


line’? as an excuse for enforcing monotonous repeti- 


L Scien 
Which 
ONe py 
In fluey 
| SCleng n. 
Jt might also be suggested that in many senior high 
hools the size of classes and the quality of teaching 

superior to the overcrowded classrooms and labora- 
‘lt Wes and the routine type of instruction found in many 


OmMnas ° 
"DUR: year college science courses. 
S100 


‘ork any 


Followed 


It is granted that some standards are needed. High 
ool science instruction, in chemistry, physics, and 
logy, varies a great deal in various states. 
the college science faculties and committees on ad- 
issions can bring themselves to evaluate the quality of 
fence teaching in various states and even in various 
nicipalities within states, they can eliminate a prac- 
e which experienced vocational counselors can testify 
either driving students to abandon plans for scien- 
fic work or exposing them to an educational ordeal 
hich is inclined to cause youthful doubt as to whether 
lucation really lives up to the enlightened claims in 
hich it is so prone to indulge. 


ind ¢} 
y COD, 


However, 
rm of 


; ;I am not prepared to agree that college admissions 
iii {[eeethorities should ‘‘require’’ a two- or three-year high 
roi fmetool science sequence as a prerequisite to college ad- 
ume ssion. College admission requirements are inflexible 
tn ough as it is, but it is reasonable to suggest that college 
tn ience faculties give the same recognition to high school 
ience work, in well-conducted courses in chemistry, 
[ee Pysics, and biology, as is given by language and mathe- 
tygmematics faculties to high school work in those fields, 
This encouragement of high-quality work in chemistry, 
oe physics, and biology in high school, rather than the 


seence survey courses, will also assure that high school 
hf etudents who do not go to college will have some ade- 
- uate knowledge of scientific progress and problems, 


lseful either in their future orientation in business or 
.} the skilled trades. 







ROSWELL WARD 
PPchool of Education, New York University 


Recent Additions to the Dudley Herbarium 

i By the terms of the will of the late Dr. L. Herman 
PP roche, of San Jose, California, Stanford University 
48 received his entire herbarium and botanical library. 
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The herbarium specimens and the famous collection of 
botanical reprints assembled by Adolph Engler have 
been moved into the quarters of the Dudley Herbarium 
and are already available for use by qualified graduate 
students enrolled at Stanford, by the staff, and by other 
investigators interested in taxonomy, ecology, and geo- 
graphical distribution of plants. 


The bulk of Dr. Knoche’s herbarium (totaling over 
125,000 sheets of dried specimens) was accumulated by 
Gaston Gautier and consists, for the most part, of speci- 
mens collected in southern Europe and other areas 
adjacent to the Mediterranean Sea. This collection con- 
tains a large number of specimens cited by various 
European authors and is very valuable to botanists of 
the Western Hemisphere who wish to study authentic 
material from southern Europe and northern Africa. A 
few scattered specimens from other parts of the world 
are also included, but these are decidedly in the minor- 
ity. None of these specimens is mounted, all of them 
being laid between sheets of thin paper, the labels being 
tucked under the stems or leaves of specimens to which 
they apply. In most cases only one collection is rep- 
resented on a sheet, but in a few cases two separate 
accessions have been placed in the same double sheet. 
Those that have thus far been examined are quite dis- 
tinct in appearance when two are on the same sheet, 
so no serious difficulty is anticipated in separating them 
and getting them segregated onto individual herbarium 
sheets. The bundles are arranged systematically, and 
any desired family or genus can be extracted readily 
for study. 

Engler’s collection of reprints covers several broad 
fields in botany in addition to strictly taxonomic treat- 
ments of vascular plants. Sections of it deal with geo- 
graphical distribution, ecology, plant physiology, morphol- 
ogy, floristic studies of various regions, and small sec- 
tions on algae, fungi, mosses, liverworts, and ferns. 
The taxonomic parts were arranged according to families, 
following the Engler and Prantl system, and have been 
kept in the same order in which they were classified by 
Engler himself. Many of the folders in which loose 
reprints are tied still bear the labels written in Engler’s 

Ana 


hand. The collection contains over 25,000 separates, 


The library of bound botanical books is rich in floras 
from many parts of the world and contains a number of 
comparatively rare works not generally available in the 
libraries of the western United States. This portion of 
Dr. Knoche’s library has not yet been catalogued and 
placed at the command of the botanists working on the 
Stanford campus, but it is hoped that this task will go 
forward steadily and that the entire library will be 
available for use within a few months. 

Ira L. WIGGINS 
Stanford University 


New Use for DDT 

‘*Seab mites’’ (Psoroptes cuniculi) often cause exten- 
sive scab formation in the ears of laboratory rabbits. 
These mites do not burrow beneath the skin, but remain 
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on the surface, where they may cause sufficient irritation 
to produce a many-layered scab in which they may be 
present in large numbers. 

We have found that the application of a 5-per cent 
solution of DDT by an ordinary nebulizer to the inner 
surface of the ear of the rabbit affords a simple, non- 
toxic method of curing this condition. When the scabs 
are many layered, it may be necessary to make several 
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applications of DDT at three-day intervals jy Order 
reach the more deeply situated parasites. Th, des 
tion of the parasites is followed rapidly by the hes 
of the affected surface. A single application 18 um 
in the prophylaxis of exposed animals, 

ERNST T. Kerpg } 
Division of Anatomy 
University of California Medical School, San Franoig 
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Photosynthesis and related processes. Vol. 1: Chemistry 
of photosynthesis, chemosynthesis and related processes 
in vitro and in vivo. Eugene I. Rabinowitch. New 
York: Interscience Publishers, 1945. Pp. xiv + 599. 
(Illustrated.) $8.50. 


In the last 25 years our knowledge about photosyn- 
thesis has undergone a luxuriant growth. At the begin- 
ning of this period Stiles and Spoehr each summed up 
the available data in monographic form. Since then 
information has merely accumulated; and while there 
have been efforts to weed and cultivate small sections, 
the field as a whole has not had the intensive examina- 
tion and harvesting it has needed and deserved. 

The task is formidable; its extent is indicated by the 
fact that the present book is only the first of a pair 
planned to cover the subject. This volume deals with 
the chemical phases of photosynthesis, while its promised 
successor is to treat the physical aspects. 

The book contains 20 chapters. The first two are in- 
troductory and place the subject in its scientific and 
historical setting. The next eleven chapters take up the 
photosynthesis reaction as a whole, its products, related 
reactions outside the cell, chemosynthesis by bacteria, the 
photochemical reactions, the nonphotochemical reactions, 
and the effects of outside chemical agents. The seven 
chapters that follow describe the pigments involved in 
photosynthesis, their structure, chemistry, and photo- 
chemistry. A final chapter covers the relations between 
photosynthesis and respiration. 

There is a large number of original diagrams, tables, 
and figures. Also, there are excellent author and subject 
indexes. Each chapter ends with a bibliography arranged 
historically. A rough count adds up to about 2,000 titles. 

The treatment of this extensive material is fresh and 
teugh-minded. Every contribution to photosynthesis and 
the related subjects has been read and evaluated, and is 
given a presentation which is just and rigorous. 

The book, however, is no }-destrian account of work 
accomplished. The first chapter is beautifully written; 
it has a magnificence of conception that carries one 
along breathlessly. Similarly, Chapter II, which de- 
scribes the discovery of the basic phenomena of photo- 
synthesis, maintains a fine balance between large issues 
and detailed data and gives one a sense of participating 


‘ is all of a piece; its division into physics and chemisty 


Hi 


in the high adventure of scientific discovery, jh, 
Chapter III, which has no historical structure, is faseigy 
ing reading becanse of the sheer intellectual power of y 
analytical procedure. 

Naturally, such an exciting level of writing cany 
be maintained, and the price which has to be paid 
the patient, inclusive, and critical presentation of 
large a collection of material is an absence of the dra 
matic power of an historical narrative. Since one dys 
not ordinarily find this in a scientific monograph, we my 
gratefully accept these first three chapters as the hoy 
d’oeuvre of a nourishing meal furnished by the rest of 
the book. The chapters which follow are not just to \ 
read; they need to be studied. And for this too we a 
grateful. We need the careful and detailed discussia 
of all this wealth of data for the edification of scholay 
in this field and for the instruction of those just entering 
it. Dr. Rabinowitch is to be congratulated on the hig 
level which he has maintained in working over this sty 
gering mass of information. 

With so much excellence already received, it may seen 
ungracious to ask for something else. Yet one wishes 
that Rabinowitch had not divided the subject into th 
obvious chemical and physical volumes. Photosynthes 






is artificial and produces difficulties which are apparel 
even to the author. Perhaps the situation will be m 
proved when the physical companion volume appears, 9 
that one can easily refer from one volume to the other 
Also, one misses a chapter or two in which the large! 
outlines of the subject are delineated. The same bili: 
ness, which in Chapter II omitted details in order 
bring out the essential features of photosynthesis « 
recognized in the early days, could have been used 1 
paint a broadly conceived picture of the essentials 0 
today. One would like to see in sharp relief such 0! 
cepts as the light and dark reactions, quantum efficient), 
limiting factors, the effect of light intensity and of inter 
mittent illumination, so that the reader might hat 
clearly before him the large masses of the composition 
before he stops to examine the details which enrich and : 
enliven the separate parts. F 
Nevertheless, even the elaborate and detailed prese™ Bb 
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tation has its virtues. For example, we cannot but 
become impressed with the relation of photosynthesis to 
other biological activities which build organic compounds 
by reducing carbon dioxide. Some plants require light 
but use H,S as a reductant instead of H.O. Others do 
not even require radiation, but rely on the energy they 
get from simple organic substances. The pattern is the 
same, but the specific means vary. This hierarchy of CO, 
reduction processes may help us imagine the origin and 
development of photosynthesis. It shows us simpler sys- 
tems which could have furnished energy for life before 
the invention of chlorophyll, a substance which is high 
in the structural scale and needs living tissue for its 
manufacture. 

This is a great book, which will serve for many years 
as the source book of critically digested information 
about photosynthesis. It is to be hoped that Rabinowitch 
will not keep us waiting too long for the second volume 
and that, having acquired all this erudition about photo- 
synthesis, he will take his learning lightly and write a 
small book for the uninitiated so that the general scien- 
tific public may profit from his prodigious labors. 


SELIG HECHT 
Columbia University 


Sampling statistics and applications: fundamentals of the 
theory of statistics.. James G. Smith and Acheson J. 
Duncan. New York and London: McGraw-Hill, 1945. 
Pp. xii + 498. (Illustrated.) $4.00. 

This volume is a very well-presented combination of 
advanced statistical method and both elementary and 
advanced sampling theory. It is intended for advanced 
students and research workers and is gauged at a level 
which makes a thorough knowledge of elementary statis- 
tics a prerequisite to its enjoyment and comprehension, 
However, granted a thorough training in the elements of 
statistics, basic concepts and definitions in advanced 
theory are clearly presented. Symbols are well defined, 
and the scope of mathematical treatment is chosen in a 
manner which makes the volume very valuable as a text 
and as a reference book. 


After the general theory of frequency curves has been 
discussed, the theory of random sampling is presented in 
Part II, proceeding to an advanced exposition in Part 
IiI. Parts II and III deal with important sampling 
considerations not usually found in statistical texts. The 
advantages and necessities of random sampling are dis- 
cussed, and a very careful treatment of the practical 
difficulties encountered in the use of random sampling 
is included. In this connection the authors explain why 
it must be admitted ‘‘that confidence in an inference 
based on a random sample is dependent on the ‘thought’ 
or firm belief that it is a truly random sample. Whether 
thought with respect to randomness is any sounder, as a 
basis for inferences, than thought with respect to repre- 
sentativeness of a sample obtained by some other method 
is a debatable question.’’ Recent conflict of theory 
among experts indicates the vital significance of this 
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consideration. 
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A portion of the section devoted to elementary , 
pling theory discusses the value of Stratified oF te 
sentative random sampling. The authors Point a 
value of stratification when it is based on COFrelates » 
the survey objective. They recognize a Teductigy 
error when proper representation is achieved: OM 
nificance of stratified or representative random 
is that it reduces sampling errors.’’ 
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Sampling is discussed in relation to the assembly stion D 
evidence and also in relation to the estimation 9} oi re 
lation parameters. This allows an extension of 4 ptrop Bs: 
theory to our ordinary statistical conceptions of rel 
bility and confidence. The boundaries of Statisticg] ; 
ference are defined, and examples of their applic 
given. 
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The bacterial cell. René J. Dubos (with an addendup iin: with 






















C. F. Robinow). Cambridge, Mass.: Harvard jj 
Press, 1945. Pp. xix + 460. (Illustrated.)  $5,09, 
This thought-provoking discussion integrates , 

knowledge of the biological and chemical architecture , 

bacteria with the classical techniques of cytology aff 

interprets some of the phenomena of the _ infecting 
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process in terms of the biochemical architecture of 4 
bacterial cell. 
that ‘‘in addition to physicochemical properties sharj 


The author makes the point in his Prety 
ven of 





by all living forms, each bacterial type possesses a str , deve 
tural and biochemical individuality which could serve i Bacte’ 
a basis for an-orderly statement of the problems ofiew of 
cellular organization, and for a rational system of—ind of 
classification based on phylogeny.’’ Known facts, hor gijocher 
ever, are too few for convincing integration and ge. The 
eralization—thus a plea for more fundamental investi Mf the 
gations in the field of bacterial physiology. eglect 
The volume is the outgrowth of a course of eight nd in 
lectures delivered under the auspices of the Lowell It ell, ’ 
stitute in Boston. The chapter titles are importatt peredi 
enough to note: ‘‘Materials, Problems and Methods,” mp»<"° 
‘“Cytology of Bacteria,’’ ‘‘ Physicochemical and Stain Hj ; 
point 


ing Properties of Bacteria,’’ ‘‘Analysis of Cellular 


* : . > panon 
Structure by and Biological Methods, - 





Biochemical 


‘*The Variability of Bacteria,’’ ‘‘The Nature of Vir * 
lence,’’ ‘‘Immunization Against Bacterial Infection,’ HR°™ 
‘‘Bacteriostatie and Bactericidal Agents,’’ and ‘‘ Trenit that 
and Perspectives.’’ The addendum is entitled ‘‘ Nuclest jecse 
Apparatus and Cell Structure of Rod-shaped Bacteria.” that 

The author discusses the many controversial questiol like 
impartially and with credit to the protagonists of both my" 
sides. Where final conclusions are unwise, they are 10! ths 
made by the author. - 

The author’s statement, ‘‘Even among the Eubat . 
teriales—the so-called true bacteria—one finds strang he 
bedfellows, such as small Gram-negative autotrophit 7% ws 
organisms, the Gram-positive proteolytic spore agne 


acid-fast bacilli, which differ so profoundly from eat! 
other in metabolism, structure and even mode of div! 
sion as to have little in common except microscop! 
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nsions,”’ should engender lively discussion. Per- 
the methods employed by bacteriologists rather 
the biological material’’ are defined by the micro- 
1 size of the bacteria which impose certain physical 
chemical characteristics, rather than the biological 
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, speaking of the phylogeny of bacteria, if we 
pot with the author the principle of ‘‘retrograde 
ution by loss of certain characters,’’? one may beg 
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n a question in reasoning that heterotrophs preceded 

os trophs. The latter possess so many physiological 
of : ‘ ‘ ‘ 

8 of Wes, e.g. formation of vitamins and enzymes, that 
Tel i) awe J 


argument works both ways, and no conclusion is 
hed. Apparently we have not determined what are 
essential losses which constitute ‘‘retrograde evolu- 
or ‘*Joss variation.’’ 
ntil the Twentieth Century bacteriology 
bnce of new forms of life without much regard to 
vities. The great productivity era in bacteriology 
me with the realization that bacteriological phenomena 
nstitute events of great importance to man—transfor- 
btion of organic matter and parasitism. During the 
st few decades the problems of bacteriology have been 
nted in terms of the classical sciences and of the 
syalent biological, physiological, and biochemical phi- 
ophies. Dubos points out that much of our theoreti- 
knowledge was a by-product of the solution of prac- 
al problems by empirical methods, and examples are 
ShareifMven of the practical advantage of theoretical knowledge, 
. development of vaccines, therapeutic sera. 
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; Bacterial specificity is discussed from the point of 
few of its various levels, i.e, strain, species, genus, etc., 
nd of its type, t.e. immunologic, enzymic, structural, or 
jochemical, 
ptt The author points out that a too narrow interpretation 
‘Si Mp the dogma of the fixity of bacterial species led to a 
eglect for nearly 50 years of one of the most intriguing 
ight mand important characteristic properties of the bacterial 
ell, namely, its ability to undergo environmental and 
hereditary transformations. Final recognition of this 
Phenomenon suggested powerful and original techniques 
for the study of cellular organization and provided new 
points of view which define the place of bacteriology 
among the biological sciences. 

Pertinent to the systematic chaos occurring in the 
classification of bacteria is the statement to the effect 
that in the deseription of bacterial groups (e.g. species) 
descriptive characters are used which are precisely those 
that have been found to undergo variation. It seems 
likely that the progress of bacterial taxonomy and the 
study of evolutionary trends among bacteria will require 
that cultures be described in terms of their multiple 
potentialities and not of an accidental phenotype. 

: The chapters are well organized and interestingly 
; Written. The reviewer appreciated particularly the 
, 4uthor’s discussions of bacterial variability (Chap. V) 
| 4nd bacteriostatie agents (Chap. VIII). This book is 
| °ssential to bacteriologists, bio¢hemists, and biologists. 
C. H. WERKMAN 
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THE NEWEST TITLES IN 


lhe Princeton | 
Mathematical Series 





THEORY OF 


LIE GROUPS 
By Claude Chevalley 


The first volume of a two-volume work which aims 
at a systematic treatment of the theory of Lie groups, 
taking into account the shift of emphasis from the 
local to the global point of view which is the main 
feature of modern research in the subject. 


CONTENTS: Definition of the classical linear 


groups. Theory of topological groups and their cov- 
ering groups. Definition of a manifold and related 
notions. Definition and general properties of Lie 
groups. An exposition of the differential calculus 


of exterior forms. Theory of compact Lie groups 
and their representations. 


No. 8 in Princeton Mathematical Series. 
6” x9", 224 pages. Just published. $3.00 


INTEGRATION 
By Edward J. McShane 


This book was written in the hope that it would pro- 
vide a fairly easy path leading advanced students of 
mathematics into the theories of integration which 
underlie much of modern analysis. 


The method of the development of the theory is a 
modification of that devised by Daniell, the Lebesgue 
integral appearing as the result of a two-stage exten- 
sion of the classical integral of a continuous function. 
The proofs are so arranged that the Lebesgue-Stieltjes 
integral is obtained with little additional discussion. 
The Perron integral is also studied. Ordinary differ- 
ential equations are treated in considerable detail, in 
order that the theorems obtained shall be suited to the 
needs of the Calculus of Variations. 


No. 7 in Princeton Mathematical Series. 
6” x9". 400 pages. 1944. $6.00 





AT YOUR BOOKSTORE, 


Princeton 


UNIVERSITY PRESS 
































464 


SCIENCE 








Scientific Book Register 





Cc 





ABERG, EwertT. Studies of crop production in the United 
States 1940 to 1943. Uppsala, Sweden: Almgqvist and 
Wiksells Boktryckeri AB, 1944. Pp. 86. (Illustrated.) 


BEET, ERNEST AGAR. A text book of elementary astron- 
omy. Cambridge: at the Univ. Press, 1945. Pp. x+ 
110. (Illustrated.) $2.00. 


BourGouIn, LOovlIs. 
applications. 
326. 


Histoire des sciences et de leurs 
Montreal: Editions de L’Arbre. Pp. 
(Illustrated. ) 


BRUES, CHARLES T. Insect dietary: an account of the 
food habits of insects. Cambridge, Mass.: Harvard 
Univ. Press, 1946. Pp. xxvi+466. (Illustrated.) 
$5.00. 


BRUNSCHWIG, ALEXANDER, et al. Cancer; what the 
public should know; a radio discussion. (Transcript 
No. 403.) Chicago: Univ. Chicago Round Table, 1945. 
Pp. 17. $.10. 


BurToON, E. F., and Kout, W. H. The electron micro- 
scope: an introduction to its fundamental principles 
and applications. (2nd ed.) New York: Reinhold, 
1946. Pp. 325. (Illustrated.) $4.00. 


BusH, VANNEVAR. Endless horizons. 
C.: Public Affairs Press, 1946. 


Washington, D. 
Pp. ix+182. $2.50. 


CLARK, Bruce L., and DurHAM, J. Wyatt. LEKocene 
faunas from the department of Bolivar Colombia. 
(Geol. Soc, Amer., Mem. 16.) Baltimore: Waverly 
Press, 1946. Pp. vi+126. (Illustrated.) 


CoHN, ALFRED E. Minerva’s progress: tradition and 
dissent in American culture. New York: Harcourt, 
Brace, 1946. Pp. viii+101. $2.00. 


CoLE, Fay-Cooper. The peoples of Malaysia. (2nd 
printing.) New York: D. Van Nostrand, 1945. Pp. 
xiv +354. (Illustrated.) $4.00, 


COOLIDGE, JULIAN LOWELL. 
tions and quadric surfaces. 
Press, 1945. Pp. xi+ 214. 


A history of the conic sec- 
Oxford, Engl.: Clarendon 
$6.00. 


DUNLAP, ORRIN ELMER, JR. Radar; what radar is and 
how it works. New York: Harper, 1946. Pp. 222. 
(Illustrated.) $2.50. 


Fow.Ler, WILLIS M. Hematology for students and prac- 
titioners. New York-London: Paul B. Hoeber, 1945. 
Pp. viii+499. (Illustrated.) $8.00. 


GAUTHERET, R. J. La culture des tissus: une voie nou- 
velle en biologie végétale. (L’Avenir de la Science— 
21.) France: Librairie Gallimard, 1945. Pp. 203. 
(Iilustrated.) 190 fr. 


GOLDZIEHER, Max A. The endocrine glands. 
Rudolf Schick, 1945. Pp. 49. 
book, $1.20; charts, $6.50 each. 


New York: 
(Illustrated.) Text- 












Vol. 103, No.5 


GRANT, JuLIus. (Ed.) Hackh’s chemicaj dictig 
American and British usage. (3rd ed.) Philadg, 
Toronto: Blakiston, 1946. Pp, xii + 925, (Illustyy 
$8.50. 


HAYES, JOHN E. R. The nature of patentap, in 
tion; its attributes and definition. Cambridge i 
Addison-Wesley Press, 1945. Pp. vi+183, $5.09 


Herrick, ARTHUR D. New drugs. New York: Rey 
Publishing Co., 1946. Pp. xiv+303. $4.00. 


Hirscu, A. A. Manual for water plant operat 
Brooklyn, N. Y.: Chemical Publishing Co., 1945, 
403. (Illustrated.) $6.50. 


KENNEDY, RAYMOND. Bibliography of Indonesian, y 
ples and cultures. (Yale Anthrop. Stud., yo { 
New Haven, Conn.: Yale Univ. Press, 1945. Pp 9 
(Illustrated.) $2.50. 


MURRILL, WILLIAM ALPHONSO. Reptiles good and jy 
Gainesville, Fla.: Univ. Florida, 1945. Pp. 32. (qj 
trated.) $2.00. 





MURRILL, WILLIAM ALPHONSO. Rocks. Gainesville, } 
W. A. Murrill, 1946. Pp. 62. 


Ne 
u 


Rapaport, Davip. Diagnostic psychological  tesiiy 
(Vol. 1.) Chieago: Year Book Publishers, 1945, » 


573. (Illustrated.) $6.50. 
RIDER, JOHN F. Inside the vacuum tube. New Yui 
John F, Rider, 1945. Pp. xvi+407.  (Lilustrated 


$4.50. 


SMILLIE, WILSON G. Preventive medicine and publi 
health. New York: Macmillan, 1946. 
(Illustrated.) $6.00. 


Pp. xvi+oll 


SmiTtH, Bruce LANNES, LASSWELL, HaAro.p D., al 
CASEY, RALPH D. Propaganda, communication, ai 
public opinion: a comprehensive reference guilt 
Princeton: Princeton Univ. Press, 1946. Pp. ix+i 


$5.00. [4 


Spurr, J. E. Geology applied to selenology. 1: Tw 
Imbrian Plain region of the moon (2nd printing); Il 
The features of the moon. Lancaster, Pa.: Scieut 
Press, 1945. I—Pp. x+112; II—Pp. xiii+318. (1 
lustrated.) $5.00. 


STeacig, E, W. R. Atomic and free radical reactious 
the kinetics of gas-phase reactions involving atom 
and.organic radicals. (Amer. Chem, Soc. Monog 
Ser.) New York: Reinhold, 1946. Pp. viitdis 
$8.00. 


THEILHEIMER, W. Synthetische Methoden der orga 
ischen Chemie. (Repertorium, Vol. I.) New York i 
Basel: 8. Karger, 1946. Pp. viii+ 224. Fr.s. 25. ie 





WELLS, A. F. Structural inorganic chemistry. Oxford: 
Clarendon Press, 1945. Pp. viii+590. (Tllustrated 
$7.50. 





ZOBELL, CLAUDE E. Marine microbiology: a monograph 
on hydrobacteriology. Waltham, Mass.: Chroma 
Botanica, 1946. Pp. xv+240. $5.00. 














